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(Continued from p. 186.) 


Sometime after the appearance of the mineral system, Ber- 
gelius published his work “Ueber die Anwendung des Léthrohrs 
in der Chemie und Mineralogie.” In Fahlun, under the guid- 
ance of his older friend Gahn, a pupil of Torbern Bergmann, he 
had acquired uncommon dexterity in the use of the blowpipe ; 
and he had thus enriched this special part of chemistry with a 
number of original investigations, and brought it to a high de- 
gree of perfection. In the above-mentioned work he makes 
known everything connected with the subject, both what he 
had learned from Gahn and what he had himself discovered. 

Rarely has a work been welcomed by chemists like this; in- 
deed, so immediate a recognition of the practical value of a work 
isseldom possible. It was at once translated into most European 
languages ; and in some, especially the German, it passed through 
several editions. Everywhere it met with merited appreciation ; 
and Mr. Children alone, the editor of the English edition, allowed 
himself to add remarks as superfluous as they were ill-natured. 

Besides the behavior before the blowpipe of the most import- 
ant chemical compounds, all metallic oxyds, acids, and their 
salts, sulphurets, &c., Berzelius described the reaction of all 
Minerals which he could obtain, and which were so much the 
More readily placed at his disposal, as he required only very small 
quantities for these experiments. He entered upon this investi- 
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gation with untiring industry, and was thus able to furnish even 
those mineralogists who but unwillingly admitted the influence 
of chemistry upon mineralogy, with an extremely welcome gift. 
since, by simple blowpipe experiments, it was made _ possible 
to distinguish minerals with ease and certainty, especially sili- 
ceous compounds, which were with difficulty, or only ambigu- 
oysly, recognizable by means of their external characters, 

This work bore so manifestly the stamp of perfection, even on 
its first appearance, that, with the exception of Plattner, in Frei- 
berg, no one has contributed any essential additions or improve- 
ments to blowpipe investigations ; and it is quite as indispensable 
to the chemist and mineralogist at the present day as it wa thirty 
years ago. 

About this time, Berzelius discovered selenium, and was en- 
gaged upon his admirable investigation of this element. Never 
was there an examination so accurate and thoroughly exhaustive, 
of an interesting and hitherto unknown element, comprising all 
its characters and remarkable combinations, so that, if we except 
the discovery of selenic acid by Mitscherlich, which escaped Ber- 
zelius, nothing essentially new was added to our knowledge of 
this element during the next thirty years. Our astonishment at 
this will be the greater when it is recollected that all these inves- 
tigations were carried on with a very small quantity, only about 
an ounce of selenium, of which a part was lost through the care- 
lessness of a servant. 

This paper upon selenium can be compared only with that by 
Gay-Lussac upon iodine, which appeared several years before, and 
has yielded, in so many respects, such valuable results. It must, 
nevertheless, be remarked, that Gay-Lussac was not the discoverer 
of iodine, and did not undertake the investigation until after the 
first chemist of that time, Davy, had almost established the true 
nature of iodine; and that he had large quantities of materials at 
his disposal. 

Almost at the same time that Berzelius was engaged in the ex- 
amination of the compounds of selenium, Arfvedson was en- 
gaged in his laboratory with the analysis of some Swedish min- 
erals; and under the guidance of Berzelius, succeeded in discover- 
ing lithinm, which, as it came so unexpectedly, justly created 
great interest. 

The following larger papers of Berzelius form, as it were, a 
series of monographs upon separate and important branches of 
chemistry, which were at that time still obscure. It was natural, 
when he commenced the demonstration of the law of definite 
proportions by means of a succession of laborious investigations, 
that he should throw aside much, in order to sketch the ground- 
work of his system. The investigations which he now undertook, 
were all instituted in accordance with a matured plan, and he 
had long meditated upon them before actually undertaking them. 


q 
t 
t 
d 
I 
ll 
a 
h 
tl 
t 
0 
0 
W 
ol 
a 
W 
cl 
th 
by 
ti 
B 
m 
Sti 
sa 
0 
re 


Biography of Berzelius. 307 


The first of these researches was upon the ferruginous cyano- 
gen compounds. Gay-Lussac, in his very important paper upon 
eyanogen, had neglected to study these compounds. After him, 
several chemists had occupied themselves with their examina- 
tion, but all obtained very different results, the greater number, 
however, assuming that the iron in the so-called ferro-prussic acid 
salts Was an essential constituent of the acid, which was combined 
in the salts with an oxydized body. 

Berzelius, however, shewed that these salts contained neither 
prussic acid nor oxydized bases, but that they consisted of cyanid 
of iron combined with the eyanid of an alkaline metal, and conse- 
quently were double cyanids. He also extended his investiga- 
tions io the salts of the so-called sulpho-cyanic acid, and shewed 
that they consist of a metal, sulphur, and cyanogen, the latter 
two united to form a radical (which he subsequently called Rho- 
dan); and that in them likewise there was neither prussic acid 
nor oxydized bases. 

These investigations, which fully confirmed the views of Gay- 
Lussac regarding cyanogen, were, however, of still greater im- 
portance to Berzelius in another respect. After Davy had been 
induced, by his researches in 1810, to consider that it was simpler 
and more correct to look upon chlorine as elementary, and not, as 
he had formerly done, as a compound of oxygen with a radical 
that had not been isolated ; most chemists concurred with him in 
this view. Gay-Lussac and ‘Thénard, who, even before Davy, 
considered a similar view possibly correct, although not exactly 
more probable than the old one, after the discovery of iodine, 
openly declared themselves, with Vanquelin and all the other 
French chemists, in favor of the new doctrine; and the famous 
paper of Gay-Lussac upon iodine, which appeared in 1813, is 
written in this spirit. 

Berzelius alone, who from the first had disputed the hypothesis 
of Davy, continued to defend the old doctrine, even after the dis- 
covery of iodine. He did this especially in a paper which first 
appeared in Gilbert’s Annalen for 1815. He there endeavored, 
with a profound sagacity which must be highly admired by every 
one, on reading the paper even after the lapse of so long a time, 
to prove the truth of the doctrine of the compound nature of 
chlorine. He directed attention to the remarkable phenomenon 
that the constituents of chlorid of nitrogen, which are united only 
by a very feeble afiinity, separate with such an energetic evolu- 
tion of heat as is never observed except in chemical combinations. 
But above all he pointed out the analogy which existed between 
muriates, which, according to the new theory, in the anhydrous 
state contain no oxygen, and the sulphates, phosphates, and other 
salts, which are indisputably compounds of oxygen acids with 
oxygen bases, and in which the presence of oxygen may be 
readily detected. 


n 
e 
t, 
le 
l- 
n 
I- 
le ij 
y 
l- 
ll 
rt 
it 
y i 
d 
r 
a 
a 
f 


308 Biography of Berzelius. 


The great authority of Berzelius, and the soundness with which 
he carried out his refutation of all the evidence brought forward 
in favor of the new theory, were the reasons why many chemists, 
especially in Germany, did not adopt Davy’s view of the nature 
of chlorine. 

The immediate cause that led Berzelins to undertake the inves. 
tigation of the cyanids of iron was evident, viz., he expected to 
find in them a more complex radical (united with oxygen form- 
ing an acid) associated with an oxygen base, and similar to that 
which he assumed to exist in muriates. It cannot be disputed 
that to some extent he doubted the accuracy ef Gay-Lussac’s ex- 
periments on cyanogen. ‘Then, as the salts of the ferrocyanic 
radicals resemble so closely in their characters the ordinary OXxy- 
genous salts, and especially as several metallic cyanids, such as 
eyanid of mercury or silver, correspond so completely with the 
analogous chlorine compounds, he was of opinion that if he could 
by this investigation detect oxygen in the ferrocyanic compounds, 
it would be a strong proof of its presence in muriates likewise, 
and, consequently, evidence in favor of the old theory of the 
nature of chlorine. 

However, the result of these investigations was the opposite of 
that which he expected, and thus the main argument against the 
new doctrine of the nature of chlorine fell tothe ground. When 
other reasons for the greater probability of the new theory were 
from time io time discovered, Berzelius adopted it with the most 
amiable candor, and relinquished the old theory which he had so 
long and so ably defended. 

One, among the reasons was, as I know, the following :— 
Immediately after Berzelius’s investigations on the cyanids of 
iron, Leopold Gmelin obtained the interesting red double salt 
of cyanid of potassium and ecyanid of iron, which is anhydrous 
and contains no oxygen. ‘The red color of peroxyd of iron, 
which is more or less communicated to all its salts except the 
neutral ones, was to Berzelins an additional reason for regarding 
the red perchlorid of iron as an actual salt with an oxygenous 
base ; and, as in the salt obtained by Gmelin, notwithstanding its 
red color, the iron was not in the state of oxyd, but directly com- 
bined with cyanogen, (one double atom of iron with three double 
atoms of cyanogen,) Berzelius saw that it was probable that the 
red color of iron compounds Was not owing alone tothe presence 
in them of peroxyd, but was also common to those in which one 
double atom of iron is combined with three double atoms of 
chlorine or cyanogen. 

Another main inducement to adopt the new theory of the 
nature of chlorine, consisted in the results which he derived in 
favor of it from his subsequent comprehensive researches upon al- 
kaline sulphurets. According to Berthollet’s investigations, these 
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bodies were regarded as combinations of sulphur with alkalies un- 
til Vauquelin put forward the opinion, that when a fixed alkali 
was melted with sulphur, a part of the alkali was reduced to the 
metallic state, sulphuric acid was formed, and a mixture of alka- 
jine sulphate and sulphuretted metal was obtained. This which 
Vauquelin was able to put forward only conjecturally, and could 
not demonstrate by convincing proofs, was immediately proved 
most satisfactorily by Berzelius through his successful reduction 
of sulphate of potash by means of hydrogen or the vapor of the 
sulphuret of carbon. He thus obtained sulphuret of potassium 
in which there could not be any oxygen. By treating anhydrous 
lime with sulphuretted hydrogen at a high temperature, Berzelius 
likewise obtained water and sulphuret of calcium. This experi- 
ment rendered it obvious that when liver of sulphur is obtained 
by melting together sulphur and carbonate of potash, the solution 
in water contains sulphurie acid, which is not, as Berthollet con- 
jectured, first formed by the decomposition of water, but is a joint 
product with the liver of sulphur of the reduction of the alkali. 
Berzelius found, moreover, that the alkaline metals combine in 
several definite proportions with sulphur forming substances 
which are all soluble in water. Thus arose the question: What 
is contained in such a solution 7—a question, the answer to which 
is especially important when regarded in connection with the 
solutions of metallic chlorids. Is this liquid a solution of the un- 
altered sulphuret in water, or is the alkaline metal oxydized, 
and, consequently, a compound of sulphuretted hydrogen with 
alkali formed, or a compound of sulphuretted hydrogen, sulphur, 
and alkali? Since, in the last case, it would be necessary to as- 
sume as many compounds of sulphur with hydrogen as there are 
compounds of sulphur with the alkaline metals, Berzelius de- 
cided in favor of the second view. Subsequent investigations 
of the solution of sulphur compounds of the metals of alkaline 
earths in water, have, in fact, shewn that a decomposition of 
water really does take place in this case, and that a compound of 
metallic sulphuret with sulphuretted hydrogen and alkaline oxyd 
is formed. 

Berzelius regarded these investigations as proving that sulphur 
compounds exist which are very analogous to the muriates, and 
that there might likewise be bodies which, without containing 
an acid and an oxygenous base, possess, like the chlorids, all the 
peculiar characters of salts ; and, consequently, if this were so, all 
that evidence against the new theory of chlorine failed, which he 
had derived from the perfect analogy of muriates with salts con- 
sisting of an oxygen acid and an oxygenous base. 

With this investigation on alkaline sulphurets was connected 
the equally important ove upon the sulphur salts, which, however, 
did not appear until several years afterwards. 
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In the former paper Berzelius had directed attention to the 
fact, that the sulphur compounds of alkaline and earthy met- 
als combine with other metallic sulphurets in the same way as 
the oxyds of these metals combine with other oxyds. Double 
sulphurets are thus formed which admit of being compared with 
ordinary salts, inasmuch as one metallic sulphuret constitutes the 
electro-positive, that is, the basic part of the compound; the 
other, on the contrary, the electro-negative part, representing the 
acid. But here only the lowest sulphurets of the alkaline metals, 
that is, those corresponding as regards their composition with the 
basic oxyds of these radicals, will fill the place of basic sulphurets; 
the higher sulphurets behave, as it were, like peroxyds; they may 
sulphurize other metals, but do not combine with their sulphur 
compounds. 

The different sulphur compounds of the electro-negative met- 
als which Berzelius called sulphids, and whose composition is 
analogous to that of the metallic acids, combine with the electro- 
positive or basic sulphurets in such proportions, that if the sul- 
phur were replaced by an equal number of atoms of oxygen, 
some one of the salts would be formed which the same radicals 
would yield in their oxydized state. 

Of the sulphur compounds of the non-metallic elements, those 
of carbon and hydrogen alone combine with the basic sulphurets 
of the metals; the latter class of compounds,—those of sulphuret- 
ted hydrogen with alkaline sulphurets,—were already known un- 
der the name of hydrothio-alkalies, but their true composition 
was not recognized until now. 

Berzelius regarded this extensive series of sulphur compounds 
appropriately as salts, and gave them the suitable name of sul- 
phur salts, in order to distinguish them from the oxygen salts, 
or those which had been long known, and _ the so-called haloid 
salts, under which name Berzelius comprised the compounds of 
chlorine, bromine, iodine, fluorine, and cyanogen, as well as other 
compound radicals with metals. 

This discovery of sulphur salts, is indisputably one of the most 
important extensions of chemistry. Berzelius entered upon their 
study with great industry, and the number of sulphur salts ex- 
amined by him amounted to about 120, to many of which he cer- 
tainly could give only a passing attention, although he analyzed 
many quantitatively. 

Next to this followed his investigation of hydrofluoric acid, one 
of the most important which Berzelius executed, since it has 
thrown such an unexpected light upon several of the most inter- 
esting departments of chemistry. 

Thénard and Gay-Lussac had indeed already prepared hydro- 
fluoric acid in a pure state, and several of its compounds. But as 
they were at the same time occupied with a number of other im- 
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rtant researches, they did not pursue this subject further, and 
especially did not study with sufficient accuracy the phenomena 
which presented themselves when potassium was heated in fluorid 
of silicium. 

Berzelius, in the first instance, prepared the most important 
metallic fluorids ; then he went on to the remarkable compounds 
which hydrofluoric acid forms with electro-negative fluorids, 
especially fluorid of silicium, and fluorid of boron, besides fluorid 
of titanium and others. It was through him that we first ac- 
quired a correct conception of the composition of hydrofluosilicic 
acid and the fivosilicates, as well as of the action of water 
upon fluorid of silicium. But the most productive part of this 
investigation was when Berzelius repeated the experiments of 
Gay-Lussac and Thénard, for the purpose of decomposing fluorid 
of silicium by means of potassium. He had just at this time 
learned from Wohler how to prepare potassium by means of car- 
bonate of potash and carbon according to Brunner’s method, and 
thus provided himself with large quantities of this metal. On 
decomposing fluorid of silicium by potassium he obtained the 
same results as the French chemists: namely, the brown non- 
metallic substance which they regarded as a complex compound 
of fluosilicid of potassium and of fluorid of potassium with silica. 
Berzelius found that it was impure silicium, which, when washed 
with water, could be obtained free from all fluorine compounds. 
It then contained only an admixture of silica, which could be ex- 
tracted by concentrated hydrofluoric acid, after having previously 
been slowly heated to redness. He moreover shewed that the 
silicium could be obtained in different states of density, and with 
different characters. 

This unexpected result induced him to undertake similar inves- 
tigations with fluorid of boron. We are indebted to him fora 
correct knowledge of the decomposition of fluorid of boron by 
water, and of the composition of fluoborids, as well as an easy 
method of preparing boron, by treating fluoborid of potassium 
with potassium. He likewise discovered at this time the gaseous 
chlorid of borqn, and corrected the views of the composition of 
boracic acid by his own experiments and those of Arfvedson. He 
moreover prepared the compounds of fluorid of titanium with 
metallic fluorids, especially fluorid of potassium, from which body 
he shewed how metallic titanium was to be obtained by means of 
potassium. ‘This is the only method by which titanium can be 
obtained in a pure state ; for the experiments of Wohler have 
proved that the substance found in the slags of iron furnaces, and 
formerly called metallic titanium, contains nitrogen and cyanogen. 
The compounds of fluorid of tantalum with metallic fluorids were 
also prepared, and he obtained metallic tantalum in the same way 
as titanium. He then reduced zirconium from the zirconio-fluorid 
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of potassium by means of potassium, studied the characters of 
zirconia, and finally turned his attention to the double compounds 
of fuorid of molybdenum and fluorid of tungsten with metallic 
fluorids, of which, however, he prepared only the compounds of 
fluorid of potassium with molybdate and tungstate of potash. 

Berzelius had intended to pursue further these very interesting 
investigations of fluorine compounds. But when he found that 
a distinguished French chemist had also commenced the study of 
fluorine compounds, and had already named some newly dis 
covered ones, he gave up this intention. 

It must be remarked, that in these investigations Berzelius as- 
sumed, as he had previously done in the case of hydrochloric acid, 
that fluoric acid was an oxygen acid, and that it contained a radi- 
cal, combined with two atoms of oxygen. But in the same year 
that he gave up the study of fluorine compounds, viz., in 1825, 
he observed in the first part of the third German edition of his 
“Lehrbuch,” that it was more probable that fluoric acid, like hy- 
drochlorie acid, was a hydrogen acid; and he described all the 
fluorine compounds according to this view. 

Together with these comprehensive researches, Berzelius pub- 
lished a number of less extensive ones. They all originated in 
his‘meeting with a number of doubtful statements while editing 
his “ Lehrbuch,” in reference to which he immediately instituted 
experiments in his laboratory, for the purpose of quickly deciding 
upon them. From among these [ will here mention only the 
research upon chlorid of lime, which was formerly regarded, ac- 
cording to Gay-Lussac, as a compound of chlorine with lime, and 
the chlorids of potash and soda which were likewise regarded as 
similar in composition. Berzelius, on the contrary, directly after 
adopting the view of the elementary nature of chlorine, declared 
these bleaching compounds to be mixtures of metallic chlorids 
with salts, containing an oxyd of chlorine as an acid. He was of 
opinion, as he did not closely examine the subject, that the acid 
was chlorous acid, until the researches of Balard proved that it 
was hypochlorous acid. 

Berzelius proved, that all the other explanations of the com- 
position of the bleaching compounds were incorrect, by shewing 
that these contained an oxyd of chlorine. He dissolved ina 
solution of carbonate of potash, as much chlorid of potassium as 
it would take up, and passed chlorine through the liquid without 
saturating it. After a few minutes chlorid of potassium was pre 
cipitated, which contained no chlorate of potash, or scarcely any; 
the liquid had acquired the power of bleaching. When the liquid 
was separated from the precipitated chlorid of potassium, and per- 
fectly saturated with chlorine, chlorate of potash was precipitated, 
containing scarcely any chlorid of potassium. Consequently, 
during the first action of the chlorine, chlorid of potassium must 
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have been formed from potash, the oxygen of which could have 
combined only with chlorine, giving rise to the production of 
the bleaching compound 


It had long been the wish of Berzelius to investigate the rare 
metals accompanying platinum, the knowledge of which had 
been it rte ct by the che miists W ho disex vered them. He 


was elt bled to earry this into execution, when. after the discove ry 


quantities of ium inthe Ural, he received through 


of the larae 


platia 
Herrn von Cancrin, a considerable quantity of native platinum, as 
well as native Osmium-lridium. ‘This circumstance led him ito 
avery important livestigation of the process for decomposing 


native platinum ores, by means of which the rare metals accom- 
panyiug platinum were first properly made known. He studied 
the characters, determined the atonuc we ights of Rhodium, Pal- 
ladium, Iridium, and Osmium, and prepared a number of their 


compounds. Owing to the great number of the oxyds and 
chlorids of these metals, and their great similarity to each other, 
this investigation was very difficult; and, as regarded osmium 
and osmic acid, a very unpleasant one. gut although Berzelius 


himself declared that he had as it were given only the sketch of 
the history of these metals, still this research, like all that came 
from his hands, was an extremely accurate, and toa certam extent, 
perfect one. 

The next investigation of Berzelius was in reference to a new 
and peculiar earth, ‘Thoria, which he had discovered in a mineral 
from Brevig, in Norway. He had previously, on examining the 
minerals near Fahlun, found an earthy substance in very small 
quantity, Which he regarded, although not with certainty, asa 
new earth, which he called Thoria; subsequently, however, he 
convinced himself that it was phosphate of Yttria. Since the 
newly discovered earth resembled, in some of its peculiar charac- 
ters, alumina, he called this likewise Thoria; the mineral in 
which he had detected it, he named Thorite, and the metal 
which he obtained from its volatile chlorine compound, ‘Thorium. 
Thoria belongs to a group of earths very similar in character to 
zirconia, several of which Svanberg, Bergemann, and Sjogren 
have recently discovered. At first Berzelius assumed that thoria 
contained only one atom of oxygen; the experiments, however, 
which he made for the purpose of determining the atomic weights 
of the metal and earth, are probably not quite decisive, and it is 
perhaps more likely that the earth is composed of two atoms of 
metal and three atoms ot oxygen 
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Arr. XX X1L.—On an Isothermal Oceanic Chart. illustratine thi 


relations between the sea-temperatures of coasts in different lati- 
tudes, which they exhibit, are points demanding special remark, 
The conclusions are of much interest. 
the chart will undoubte aly be req ured by future researches. 


‘. south.—The torm of this region is tnangular, with the vertex 
of the triangle to the east. [ts least width is tour degrees of Jati- 
tude: its greatest width between the extreme latitudes, is forty- 
six and a half degrees. On the African coast it includes only a 
part ol the coast of Guinea, and uo portion ts s uth of the ¢ quator, 
On the west. it embraces all the West India Islands and reefs (ex- 
cepting the Little Bahama,) and the South American coast, from 
Yucatan to Bahia.—a fact that accounts for the wide distribution 


of marine species on the American side of the ocean. 
North Nubtorrid Be f the Atlanti s about six degrees In 
its average width. which IS equil t i degree ol Fahrenheit 


to each degree in surface. It encloses within the same tempera- 
ture limits, a part of the east coast of Florda, between 24° and 


latitude. The Bermudas. Ili latitud and the Cap Verdes. 
in 153°, fall within this region 
the northern. 


its width on the east is about twenty-one degrees, while on the 


14 On an Isothermal Oceanic Chart, illustrating 


Geocraphical Distribution of Marine animals : by James D 


DANa. 
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. 
Remarks on the Several mperature Revions. 


Tne form and varying breadth of the different regions, and the 


ithough some changes in 


Atlantic Torrid Region, belween 74 worth, and 74 


Atlantic Nubtorrid Revions, between and 6S 


74° north, and a part of the African coast. between the parallels 
9° and 144° north, the two related coasts differing ten degrees 


The South Subtorrid Region has the same average width as 


Taking the whole Atlantic ‘Torrid or Coral-reef zone together 


west, it extends between the parallels of 30° south and 34° north, 
a breadth of sixty-four degrees. As many species will thrive un- 
der the temperature ot y part of the ‘Torrid zone, th geograph- 

range of such spec inn the Atlantic mav be very large, 


even trom Florida aud the Bermudas on the north, to Rio Janeiro 
the south, a range of which there are actual examples. 

Vlantic Warw Temperate Rewions heliveen OS? and 62° F. 
The northern oft thes resious has a breadth of fourteen aud a 
halt degrees along the west of Atriea, and about seven degrees 
along the United States, to the south of Ca Hatteras, off the | 
olinas, Georgia, and nerthern Florida "These shores sud the 


Canaries are therefore tu one and the same temperature zone 
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The southern of these regions averages five degrees in width. 
The eastern limit on the African coast is sixteen to eighteen de- 
grees to the north of the western on the South American coast. 

{tlantic perate Rezions. heticeen 62° and 56° F.—The 
north ‘Vemperate Region is but a narrow strip of water on the 
west, termiuating at Cape Hatteras, and having no place on the 
coast of the Umted States. ‘To the east it widens, and embraces 
the Azores, and the African coast along Moroeco, together with 
the Straits of Gibraltar, and a large part of the Mediterranean. 
Madeira hes upon its southern limit. It is, therefore, natural, 
that the same species should occur at the Azores, Madeira, and 
on the African coast, and be excluded wholly from the Atlantic 
coast of Kurope. ‘This according to Prof. Forbes, is the fact with 
the Litlorina striata, besides other species. ‘The coasts cf Por- 
tugal and the Azores are in ditlerent regions. 

The Nouth Temp rate Region extends to Maldonado at the 
mouth of the La Plata, from near the parallel of 30°; along the 
African’ Coast it reaches over more than twice the number of de- 
grees « f latitude. to within five degrees of Cape "Town. 

Atlantic Nubtemperate Regions, between 56° and 50° F.— 
The northern of these regious, like the preceding, can not be 
distinguished on the coast of the United States, as the lines of 
50° and 56° EF. with 62° fall together at Cape Hatteras. On the 
astern side of the Atlantic, it occupies the coast of Portugal to 
atitude 42° north, having a width of five degrees. It thus cor- 
responds on this coast to the so-called Lusitanian Region. 

The southern includes the mouth of the La Plata on one side, 
and on the other the coast near Cape Town, beyond which it ex- 
tends to the Cape of Good Hope or rather to Cape Lagulhas. 

{ilantic Cold Wy erale Re SIONS, hetrreen and 44° 
The coast from Cape Cod to Cape Hatteras belongs to the North- 
ern Cold Temperate Region. Passing easterly, this region is but 
a narrow line of water for thiry degrees of longitude, after which 
itexpands, and finally terminates between Western Ireland and 
latitude 12° on the Spanish coast. The British Channel, the 
Jay of Biscay, and probably Vigo Bay, Spain, are within the 
limits of this region. 

The southern embraces the coast of South America, along by 
Rio Negro for about five degrees, and passes wholly to the south 
of Africa. 

Atlantic Nubfricid Regions, between 41° and 35° F.—The 
coast of Massachusetts, north of Cape Cod, of Maine and New- 
foundiand, and all Northern Britain, the Orkneys, Shetlands, and 
Faroe Islands, pertain to the northern Subirigid Region; while 
the southern, includes the Falklands, Southern Patagonia, and 
Fuegia. 
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itlantic Frigid Regions, beyond 35° F.—Greenland, Ieelaud, 
and Norway are within the northern of these regions, and the 
South Shetlands. Sandwich Land, and South Georgia, within the 
southern. 

Pacific Regions.—A comparison of the regions of the Atlantic 
and Pacific, and especially of the limits of those commencing at 
the South American coasts, brings out some singular facts. 

The Torrid region of the Pacific, near the American coast, em- 
braces only seventeen and a hali or eighteen degrees of latitude, 
all but one of which are north of the equator ; while that of the 
Atlantic covers a long range of coast, and reaches to 15° south. 
The south Subtorrid Region has a breadth of about three degrees 
on the Peruvian coast, reaching to 4° south, or probably to Cape 
slanco, while that of the Atlantic extends to Rio Janeiro, in 24 


south. The Warm Temperate Region, if at all found north of 


Cape Blanco, 4#° S., hasa breadth of less than a degree, while that 
of the Atlantic extends to Rio Grande, in 33° south. The next 
or Temperate Region has a longer range on the South American 
coast, extending to Copiapo, in 274° south, and the Atlantic region 
corresponding goes to Maldonado in 35° south. The Cold T'em- 
perat Regions of the two oceans cover nearly the same latitudes. 

On the North American coast at Cape Hatteras, the three iso- 
crymes 62°, 56°, and 50° F., leave the coast together ; and in 
the Pacific on the South American coast there is a similar xode in 
the system of isocrymes, the three 74°, 68°, and 62°, proceeding 
nearly together from the vicinity of Cape Blanco. 

Viewing these regions through the two oceans, instead of along 
the coasts, other peculiarities no less remarkable are brought out. 
The average breadth of the South Torrid Region in the Pacific. 
is more than twice as great as that of the same in the Atlantic; 
and the most southern limit of the latter is five degrees short of 
the limit of the former in mid-ocean. So also, the Nubtorrid 
Region at its greatest elongation southward in the Atlantic, hardly 
extends beyond the mean course of the line of 68° EF. in the 
Pacific, and the average breadth of the former is but two-thirds 
that of the latter. ‘T’he same is true to an almost equal extent of 
the Warm ‘Temperate and ‘l'emperate Regions 

The breadth of the Torrid Region of the Pacific to the east- 
ward, where narrowest, is about six degrees: and to the west- 
ward, between its extreme limits, forty-nine degrees. The Tor- 
rid zone or Coral-reef Seas, in the same ocean, has a breadth near 
America, of about eighteen degrees, and near Australia and Asia, 
of sixty-six degrees. 

New Zealand lies within the Subtemperate and Cold Tem- 
perate Regions, excepting its southern portion, which appears to 
pertain like Fuegia to the Subfrigid. Van Diemens Land, ex- 
clusive of its northern shores, is within the Cold Temperate. 
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Other particulars respecting the temperature regions through 
the Pacific will be g: athe ‘red from <1 Chart. 

Indian Ocean Regions.—The Torrid Region covers the larger 
part of the Indian Ocean, including all north of the equator, and 
embracing the larger part of Madagascar. The Subtorrid extends 
just beyond 2 Natal on the African coast (four degrees of lati- 
tude north of Cape Town), where there are coral reefs, and also 
covers the northern part of the Red Sea. The Warm Temperate 
and ‘Temperate regions each claim a part of the South African 
coast, and the latter terminates at Cape Lagulhas. 

It hence follows that Port Natal, in latitude 30° south, the Ha- 
waiian Islands, and Bermudas, lie within regions of the same name ; 
while Cape ‘Town, in latitude 34° south, is in a like region with 
northern New Zealand, Valparaiso, the Atlantic shores of Por- 
tugal, and the sea between Cape Hatteras and Cape Cod. 

The areas of the Torrid, Temperate, and Frigid zones of ocean 
temperature, either side of the equator, considering 27° as the 
normal limit between the first two of these zones, and 56° the 
limit between the Frigid and Temperate, are as follows: 


Torrid zone, 33,711,200 square miles s (geographical ) 
Temperate zone, 27,849,500 “ 
Frigid zone, 12.694,700 “ 


It is hence seen that the ‘Temperate zone, although two degrees 
wider than the Torrid, has not as large a surface. The species of 
marine life, if distributed equally over the two, would, therefore, 
be one-fifth mere numerous in the Torrid zone than in the ‘Temper- 
ate, unless the extent of ocean and coast line were far greater in the 
Temperate than in the Torrid zone, which is not the case. The 
ocean in the southern Temperate is much more extensive than that 
of the southern Torrid; but the coast line is far less extensive in 
the former, as it does not abound in islands like the Torrid zone.* 
It is difficult to fix upon exact ratios and we do not attempt it. 


* The following table gives very closely the surface of the zones in square geo 
graphical miles, for every 24 degrees of latitude to the para lel of 60 : it is deduced 
from a larger table by Berghaus, in | Liinder- und Vdélker-kunde, i. 47. The first 
s the zone from the equator to the parallel of 24°, the second, from 24° to 5°, and 
80 On. 

24 3,239,296 32 2 769,696 
5 3,252,800 35° 2 693.760 
74° 3,220,496 74° 2,612,688 
19° 102,048 10° 2,526,624 
123° 3,177,472 124 2,435,776 
15° 3,146.912 45 2.840.256 
174° 3,110,320 174° 2,241,280 
20° 3,067,808 50° ‘ 2,136,128 
25 2,962,176 1,915,696 
274 2,905,632 574° 1 
30” 2,840,568 \ 60" 1.680.704 


The zone from 60° to 70° has the area, 5,466,992 
70° to 80 8,350,064 


“ 80° to 990° . 1,128,144 
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The range of temperature is far greater in the Temperate zone 
than in the Torrid, it being 20° F. in the latter, and 33° F. in 


the former; and this should be a cause of a greater variety of 


genera in the latter for the same number of species. 

In the Torrid zone, the Subtorrid Region has nearly one-third 
the surface of the Jorrid Region, and not one-fourth as much 
coast line, facts which should be regarded in comparing the num- 
ber of species of the two. 


We add here, a few brief remarks, in a popular way, on the 
origin of the peculiar forms and positions presented by the iso- 
thermal lines of the ocean. "The great currents of the globe are 
admitted to be the causes that produce the ftlexures and modify 
the courses of these lines. "These currents are usually of great 
depth, and consequently the deflecting land will be the deeply 
seated slopes off a coast, beyond ordinary soundings. 

The eastern coasts of the continents either side of the equator, 
feel the influence of a warm equatorial current, which flows west- 
ward over each ocean, and is diverted north and south by the 
coasts against which it impinges, and more or less according to 
the direction of the coast 

The western coasts of the continents, on the contrary, receive a 
strong extra-tropical or polar current. In the southern oceans, it 
flows from the westward, or southward and westward, in latitudes 
15° to 65° south, and is brought to the surface by the submarine 
lands or the submarine slopes of islands or continents: reaching the 
continents of Africaand South America, it follows along the west- 
ern coasts towards the equator. ‘The same current, being divided 
by the southern cape of America, flows also, with less volume up 
the eastern coast, either inside of the warmer tropical current, or 
else on both sides of it. In the Northern Seas, the system of polar 
currents is mainly the same, though less regular; their influence 
is felt on both eastern and western coasts, but more strongly on 
the eastern. In the Atlantic, the latter reduces the temperatur 
of the waters three or four degrees along the north coast of South 
America, as far nearly as Cape St. Roque. 

The cold currents are most apparent along the coasts of con- 
tinents and about islands, because they are here brought to the 
surface, the submarine slopes lifting them upward, as they flow 
on. ‘The limits of their influence towards the equator depends 
often on the bend of the coast; for a prominent cape or a bend 
in the outline will change the exposure of a coast from that favor- 
able to the polar current to that favorable to the tropical, or the 
reverse. Thus it is at Cape Hatteras, on the coast of the United 
States ; Cape Verde, on Western Africa ; Cape Blanco, on western 
South America, ete. 

These are important principles modifying the courses of th 
oceanic isothermal lines. We may now proceed to the application 
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of them which the best authors afford us, and to some conclusions 
flowing from the facts. 

In the Atlantic, the warm tropicai current flowing westward, 
is tended somewhat northward by the northern coast of South 
America, and still more so by the West India Islands, and thus it 
gradually curves around to parallelism with the coast of the 
United States. But south of Newfoundland, either wholly from 
the influence of the colder current with which it meets, or in 
part from meeting with submarine slopes that serve to deflect it, 
it passes eastward, and afterwards, where it is again free to ex- 
pand, it spreads both eastward and north-eastward. The flexures 
in the isocrymes of 74° and 68° F., near the United States coast, 
thus have their origin. For the same reason, the line of 56° F. 
is nearly straight, till it reaches beyond the influence of the New- 
foundland Banks, and then makes its Gulf Stream flexure. The 
line of 44° EF’. for the same reason,—the spreading of the Gulf 
Stream waters—diverges far from the equator in its easterly course, 
and even rises in a long loop between Great Britain and Iceland. 

The cold currents tlowing down the eastern coast of America, 
bend the isocrymes far south close along the coast, and make a 
remarkable southern flexure in the isocrymes of 68° F.. outside 
of the Gulf Stream flexure. So on the western coast of Britain, 
the isocryme of 44° EF. has a deep southern flexure, for a like 
cause. 

The waters of the tropical current gradually cool down in their 
progress, through the influence of the colder waters which they 
encounter; and along the isocryme of 62°, they have in the 
colder seasons a common temperature with that of the ocean, so 
that the course of the Gulf Stream is but faintly marked in it. 
And also in the western half of the region covered by the iso- 
eryme of 56°, the colder and warmer waters have reached this as 
amean temperature. Owing to the influence of the polar current 
on the northern coast of South America, the equator of heat lies 
at a distance from the land. 

Up the western coast of Africa flows the cold current from the 
south and west, bending upward all the isocrymal lines ; and 
passing north of the equator, it produces a large southern bend, 
off the coast of Africa, in the northern isocryme of 74° outside of 
the warm current flexure from the coast of Guinea, and also a 
large northern flexure in the heat-equator.* 

The Atlantic tropical current also flows in part down the eastern 
coast of South America, giving a deep flexure to each of the iso- 


crymes, besides making these lines to diverge from the equator, 
through all their length. Again, the polar current passes north- 

Alone the ocea A heast he Cape Verdes, Captain 
Wilkes f id current vt © nol vard tor much of the time until passu 
the equator 
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ward nearer the coast-line, bending far back the western extremity 
of each of the isocrymes. 

In the Pacific, the tropical currents show their effects near the 
coasts of New Holland and China, in a gradual divergence of the 
lines from the equator. The ranges of islands forming the Tara- 
wan, Radack, and Ralick Groups, appear to divert the current 
northward in that part of the North Pacific, and consequently the 
isocrymal lines bend northward near longitudes 170° west and 
180°; and near Niphon, that of 68° showsa still greater northern 
flexure. 

The influence of the extra-‘ropical currents in this ocean is re- 
The southern flows from the west and south, 


markably great. 
along the South American 


bending upward the line of 56° F. 
coast, producing at Valparaiso at times a sea-temperature of 45 
FEF. Suil farther north, it throws the line of 68° I’. even beyond 
the equator and the Gallapagos ; and that of 74° F., nearly fifteen 
hundred miles from the coast, and four hundred north of the 
equator. ‘The line of 62° FE. reaches even beyond Payta, the 
sea-temperature at this place being sometimes below 61 

The north polar current produces the same result along the 
eastern coast of Asia, as on the eastern of America. The iso- 
cryme of 74° F. is bent southward from the parallel of 25° to 
12° 30’ north; and that of 68° F. from 34° to 15° north, and 
the latter deflection is even longer than the corresponding one in 
the Atlantic. The trend of the coast opens it to the continued 
action of this current until the bend in the outline of Cochm 
China, below which the cold waters have less influence, although 
still showing some effect upon the heat-equator. The isocryme 
of 44° is bent southward to Niphon, by the same cold waters, and 
from this part of the northern Pacific the current appears to flow 
mostly between the islands of Japan and the continent. 

In the Indian Ocean, the effects of the tropical current, as it 
flows westward, are apparent in the southern deflection of the 
several isocrymes. ‘The trend of the coast favors a continuation 
of the current directly along the coast, and consequently, its 
modifying influence on the sea-temperature reaches almost to 
Cape Town on the coast, and passes even beyond it at sea, car- 
rying 56° FE. to the meridian of 15° east. 


3y comparing the regions of the different oceans, north and 
south of the equator, we may arrive at the mean position of the 
several isocrymes, and thereby discover on a grander scale, the 
influence of the various oceanic movements. 

For the purpose of reaching mean results, the Middle Pacific 
is the most favorable ocean for study. This is apparent in its 
greater extent, and the wide distance between the modifying cor- 
less in the greater actual regularity of the 


tinents: and also no 
isocrymes. 
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We thence deduce, that the mean position of the isocryme of 
74° F. isalong the parallel of 20°, this being the average between 
the means for the North and South Pacific. In the same manner 
we infer that the mean position of the isocryme of 68° F. is 
along the parallel of 27° 

The southern isocrymes of 56° and 62° F., are evidently 
thrown into abnormal proximity by the cold waters of the south. 
This current flows eastward over the position of the isocryme of 
44° F., and consequently in that latitude has nearly this tempera- 
ture, although colder to the south. Hence it produces little effect 
in deflecting the line of 44° F.; moreover, the line of 50° F. is not 
pushed upward by it. But the lines of 56° and 62° F. are thrown 
considerably to the north by its influence, and the Warm Tem- 
perate and Temperate Regions are made very narrow. With 
these facts in view, we judge from a comparison of the North and 
South Pacific lines, that the mean position for the isocryme of 
§2° EF. is the parallel of 32°; and for 56° F., the parallel of 37°; 
for the isocryme of 50° F., the mean position is nearly the paral- 
lel of 42°; for 44° F., the parallel of 47° ; for 35° F., the paral- 
lel of 56°. There is thus a mean difference of five de grees of 
latitude for six degrees of Fahrenheit, excepting near the equator 
and between 35° and 44° F. ‘These results may be tabulated 
as follows.* 


[socryme of 80° F., Parallel of 6° 
“ 74°, 20° 
35°, 56° 


Using these results as a key for comparison we at once perceive 
the great influence of the oceanic movements on climate and on 
the geographical distribution of marine life. 

The polar or extra-tropical current of the Southern Atlantic has 
a more northward course in mid-ocean than that of the Pacific. It 
consequently bears up the isocryme of 35° F. to the parallel of 50°, 
that is, six degrees above the mean. The effect on the other iso- 
erymes of the Atlantic is very remarkable. We perceive, in the 
first place, that the most southern point of each of these isocrymes 
is not far from the mean position of the same isocrymes in the Pa- 
cific, while the most northern point of each is ten to twenty-five 
degrees farther north. ‘Taking the position of the isocrymes of 68° 
* We may hence deduce the temperature of those isocrymes to whi *h the parallels 
l ud ry five degrees would normally correspond. They would be for 
14° F.; for 25°, 70° F.; for 30 Ot 1° F.; for 35°, 584° F.; for 40°, 524° F. ; 
15°. 46-4° F.- for 60°, 41° F.: for 55°, 36 F.; for 60°, 31° ¥. 

xp Series. Vol. X VI, No. 48.—Nov. 1858 41 
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and 74° F’., where they cross the meridian of 15° west, as the mean 
position for this ocean, we find that the former is eight degrees i in 
latitude farther north than 68° F. in the South Pacific ; and the 
mean for the latter is in 7° south, while for the same in the Pa- 
cific it is 20° south, making a difference of thirteen degrees. The | 


effect of the cold southern waters is consequently not along the | 
African coast alone, but pervades the whole ocean. It is hence 
obvious, how utterly untenable the common notion, that the tropi- 
cal current from the Indian Ocean is the same which flows up the 
west African coast. With a temperature of 56° south of Cape 
Town, it would be wholly incapable of causing the great deflec- 4 
tions for the whole South Atlantic which have been pointed out. 5 
It combines with the cold current, but does not constitute it. . 
The facts thus sustain the opinions long since brought forward by S 
the distinguished meteorologist Mr. Wm. C. Redfield, that the 1 
currents flowing north along the African and South American by 
coasts are alike antarctic or cold temperate currents.* 
We may now turn to the North Atlantic. In this part of the 
ocean, the mean positions of the isocrymes of 74° and 68° F., fo 
are near the normal positions deduced from the Pacific. The P 
line of 62° EF’. isin a somewhat higher latitude, the mean position, of 
excluding the eastern and western deflections, being near the de 
parallel of 36°. The line of 56° F. has the parallel of 424° north ch 
for its mean position over the middle of the ocean, which is five 
and a half degrees above the normal in the Pacific. The line of 
of 50° has in the same manner for its mean position over mid- suc 
ocean, the parallel of 473°, or again five and a half degrees above glo 
the normal position in the Pacific. 'The line of 44° F. may be sin; 
considered as having for its mean position the parallel of 52 cas 
north, while it rises to 60° north. ‘The lines in the North Atlan- sert 
tic above that of 68°, average about five degrees higher in latitude by | 
than the mean normal positions, while 68° and 74° have nearly § Wei 
the same places as in the Pacific. There is hence a great contrast J Wh 
between the Pacific, South Atlantic, and North Atlantic Oceans, reg) 
This is seen in the following table containing these results : serv 
Nor leduced Mean in pout yn in cour 
from Pacific South Atlantic North Atlantic 
Isocryme of 74° F,, 20° 7° south. 21° north. loca 
68° 272 19° 98° thus 
62 82° 29° 26° gion 
14 a 44° 52° (max. 60° north. direc 
2 85° 56° 50° 61 Site 
The indeonee of the warm tropical waters in the North Atlan- 
tic lifts the isocrymes of 74° and 68° as they approach the coast one 
of America, while the same lines are depressed on the east by the J tempe 
colder northern currents. Moreover, north of 68° the whole i ¥' 
Q 


* American Journal of Science, xlv. 299. 1848 
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terior of the ocean is raised four to five degrees in temperature 
above the normal grade, by the same waters spreading eastward ; 
and between Great Britain and Iceland, the temperature is at least 
ten degrees warmer than in the corresponding latitude of the 
South Pacific, and thirteen or fourteen degrees warmer than in 
the same latitude in the South Atlantic.* 

The influence of so warm an ocean on the temperature of 
Britain, and on its living productions, animal and vegetable, is ap- 
parent, when it is considered, that the winds take the tempera- 
ture nearly of the waters they pass over. And the effects on the 
same region, that would result from deflecting the Gulf Stream in 
some other direction, as brought out by Prof. Hopkinst and others, 
and substituting in the Northern Atlantic the temperature of the 
Southern Atlantic, is also obvious, without further illustration. 
The discussion of these subjects would be foreign to the topic 
before us. 


The subdivision of the oceans into Temperature Regions, af- 
fords a convenient means of dividing off the coasts into Zoological 
Provinces. A comparison of the facts afforded by the distribution 
of Crustacea, with the positions and extent of the Provinces thus 
deduced, show that they are natural, and may in general be well 
characterized. 

Zoological Provinces have been considered by some as centres 
of creation, and therefore of diffusion, for groups of species. But 
such kinds of centres we fail to distinguish in any part of the 
globe. Each species may have had its one point of origin and 
single centre of diffusion, in many, and’ perhaps the majority of 
eases: but, however the fact may be, we have no evidence for as- 
serting that particular regions were without life, and were peopled 
by migration from specific and predetermined centres ; for if there 
were such centres of diffusion, there are at present no means by 
which they may be ascertained. ‘The particular temperature- 
region in which a species was created, may be ascertained by ob- 
serving which is most favorable for its development ; and by this 
course of investigation, we may find that almost every different 
locality has some species for which it is especially fitted, we may 
thus show, as far as reason and observation can do it, that all re- 
gions as a general thing, have had their own special creations. 

We rather look to climatal influences, in all their various kinds, 
directly and indirectly exerted, and united with height or depth of 
site, and other geographical conditions, as giving limits to Zoolo- 


* Ross, in his Antarctic Voyage, found the sea-temperature in 60° south and 8° 
west, 314° F., in the month of March; at the South Shetlands, 61° south, the sea- 
temperature was 31° to 35° in January (midsummer) ; and in the same latitude, and 
45° west, it was 30°1° in February. 

t Quarterly Jour. Geol. Soc., vol. viii, p. 56, and Amer. Jour. Sci., 1853, vol. xv. 
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gical Provinces; and as regards marine animals, ocean-tempera- 
ture is the more promiuent of these influences. Under tempera- 
ture, the limits or extremes are to be considered as well as the 
mean, and also the varying action of currents which induce the 
changes, especially those occasional extreme results which are of 
decennial rather than annual recurrence. 

How far geological changes, by subsidence and elevation, have 
varied the distribution of the present races of animals, or given 
limits to zoological regions, is a point yet uninvestigated. The 
conclusions that have been derived from this source are mostly 
of a hypothetical character, and are to be received with distrust 
without a larger supply of evidence. It is easy to meet a diffi- 
culty by the supposition of a former union by dry land of regions 
now separate ; but it appears to us that better evidence is needed 
on such a point, than those derived from the zoological fact which 
is to be explained. 

Along the various coasts, prominent capes are in general the 
limits of Zoological Provinces; and this fact is well shown in 
the chart of ocean-temperature. ‘They are, as we have explained, 
the points where the cold or warm currents are turned off from a 
coast, and where therefore there is a sudden transition in the tem- 
perature. A striking example of this has been pointed out on both 
the eastern coast of North America, and western of South America, 
where several isocrymes meet forming a kind of nodal point ;— 
viz., Cape Hatteras, the meeting point of the isocrymes of 62°, 
56°, and 50°, and Cape Blanco, the meeting point of 68°, 62°, 
and (nearly) 74°. So also the east cape of East Australia, is the 
point of meeting of the isocrymes of 74° and 68°. At the south 
extremity of Africa, on the west coast of Asia, there are approxi- 
mations to the same fact. Cape Cod the southeast cape of New 
England, is a marked point in zoological geography, and the ter- 
mination of the isocryme of 44° F.; and the North Cape of the 
La Plata inside of Maldonado is another. 

We proceed to give an enumeration of the several Zoological 
Provinces to which we are led by the temperature regions adopted. 
It should be again observed, that the isocryme of 68° is the grand 
boundary of coral reefs, and of the larger part of the zoological 
life connected with them, and that the 7'orrid Zone and Coral- 
reef Zone of oceanic temperature are synonymous terms. 

We mention also the extent of the Provinces; and it will be 
found, that although seemingly numerous, few of them are under 
500 miles in length, while some are full 4000 miles. 

For zoological reasons which are explained in another place,* 
and which may be the subject of another communication to this 
Journal, we adopt for Marine Zoological Geography, three grand 


* The Author's Report on Crustacea. 
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divisions of the coasts of the globe. 1. The American or Occiden- 
tal including East and West America; 2. The Africo-European 
including the coasts of Europe and Western Africa; and third, the 
Oriental, including the coasts of Eastern Africa, E. Indies, East- 
ern and Southern Asia, and Pacific. Besides these, there are the 
Arctie and Antarctic Kingdoms, including the coasts of the Frigid 
Zones, and in some places, as Fuegia, those of the extreme tem- 
perate zone. We add here, only in general terms, that there is 
a remarkable similarity in the genera of Eastern and Western 
America, and an identity of some few species; that the coast of 
Europe and Eastern Africa widely differ in Crustacea from 
either the American or Oriental ; that the species of the Oriental 
division have a great similarity in genera, and that numerous 
species of Crustacea of Eastern Africa, are identical with those of 
the Pacific. We pass by, for the present, the details on these points. 

We also omit the zoological characters of the Provinces here 
enumerated. Several of these Provinces are identical with those 
proposed by Milne Edwards, Prof. E. Forbes, and others ; and as 
far as possible, the names heretofore used, are retained. 


L OCCIDENTAL KINGDOM. 


A. Wesrern Section. 


l. Zorrid or Cor Reef Zone. 
Provinces Limits Length in Miles. 
1. Panamian, (torrid) . ‘ 1° s. to 174° 1600 
2. Mexican, Province, (N. subtorrid) 17 x. to Californ. Penin. . 600 
8. Guayaquil, (S. subtorrid) 1° s, to Cape Blanco, 49° s., . 200 
2. North Temperate Zone. 
4. Sonoran, (warm mperate ) Penin. Californ. to 284° 550 
5. Diego* or Jacobian, (ten perate ) 284° wn. to 344° n., , , 450 
6. Californian, (subtemperate ) 34 n. to Mendocino, 480 
7. Oregon, (cold temperate) . : C. Mendoe. to Puget’s Sound, (?) 180 
8 Puge ttian, (subfrigid) 3 ; Puget’s Sound to 55° or 56°, 1200 
3. South Ti mper ute Zone. 
9 Gallapagos, (warm temperate ) ° Gallapagos. 
10. Peruvian, (temperate) C. Blanco to Copiapo, 274° 1500 
ll. Chilian, (subtemperate) 27 8. to 88° ‘ 700 
12. Araucanian, (cold temperate) . 38° s to 49° or 50° s.,, ‘ 900 
13. South Patagonian, (subfrigid) . 50° s. to Magellan Straits. 


B. Eastern Section. 
1. Torrid Zone. 
{ Key West & N. Yucatan ) 


” m, (torrid) { to 1° south of Bahia, ) 4000 

®. Floridan, (N.subtorrid) Key West to27° Nn, . 200 

3. Brazilian, (S. subtorrid) . 15° s. to 24° . 600 

9. North mye rate Zone. 

1. Carolinian, (warm temperate) . 27° nx. to C. Hatteras, . 600 

5. Virginian, (cold temperate) ‘ ©. Hatteras to C. Cod, ; 650 

6. A cadian, (subfrigid )+ C. Cod to E. Cape of Newf’dl'd, 900 


* May possibly be united conveniently to the Sonoran. 
+ Changed from Nova-Scotian in the Report on Crustacea. 
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Provinces Limits Length in Miles 
7. St. Paul,* (warm temperate) . 24° s.to 30°s., . ‘ ‘ 480 
8. Uraguaian, (temperate) 30° s. to north C. of La Plata, 360 


9. Platensian, (subte mperate ) 


On an Isothermal Oceanic Chart, etc. 


3. South Tempe rate Zone. 


Mouth of La Plata 


10. North Patagonian, (cold temperate) South C. of La Plata to 43°s,, 500 


11. South Patagonian, (subfrigid) . 43°s.to Magellan Straits, . FOU 


1. Guinean, (torrid) 


II. 


AFRICO-EUROPEAN KINGDOM. 
1. Torrid Zone. 


5° to 9° 1200 


( 9° to 144° ineluding 
2. Verdensian, (N. subtorrid) 1000 
{ the Cape Verde Islands, 
4 n. to 7° or 8° includ / 
8. The Biafrian, (S. subtorrid) 4 ; 4 900 
rt B { ing Ascension «& St. He lena, 
2. N. Tempe rate Zone. 
144° n. to 28° or 29° N, in- ) 
4. Canarian, (warm temperate) 1000 
( cluding the Canaries, j 
5. Mediterranean, (temperate) . 29° x. to C, St. Vincent with 
Mediterranean, excepting 
some of its northern coasts, 
and including Madeira and 
Azores 
6. Lusitanian, (subtemperate) C. St. Vincent to 42° n.,, . 300 
4%. Celtic, (cold te mperate ) 12° x. to Scotland ‘ ‘ 1000 
8. Caledonian, (subtrigid) N. Scotland, Shetland’s 
Ferroe, etc. 
3. South Temperate Zo 
9. Angolan, (warm temperate) 360 
10. Be nguelan, (temp rate) 13° s. to 28 ° YOO 
Ll. Cape nsian, (subtemperate) 28° s. to C. Azulhas, 450 
13. 7ristensian, (cold temperate) Tristan d’ Acunha, 


1. Arercan Section, on East Coast or Arrica anp Nercusortne Istanps. 


1. Abyssinian, (torrid) 


2. Erythrean, (N. subtorrid) 
3. Natalensian, (S.subtorrid) . : 264° s. to 31° s., with Southern 


ORIENTAL KINGDOM 


( 264° s. to 21° or 22° in Red 
< Sea, including larger part of +} 3500 
| Madagascar and Islands north, 


Northern third of Red Sea, about 300 


Madagascar and Isle of France. 


4, Algoan, (warm temp. and temp.) 31° s. to C. Lagulhas, , 550 


~ 


Indian, (torrid) 


8. Endrachtian or 


W. 


Australian, 


9. Liukiuan, (N. subtorrid) 


(S. subtorrid) 


) 


u. Astatic SEcrIoN. 
1. Zorrid Zone. 
East India Islands, N. Australia, 
Southern Asia, to 124° N. on 
Cochin China. 
124° n. to 15° n., with Formosa, 


Loochoos, S. S.E. Shore of Japan. 


W. Australia 22° s. to 264°s, 300 


* The St. Paul province may perhaps be united with the Uraguaian. 


+ The South Patagonian is made to include both the eastern and western sides 0 


f 


this portion of the continent; but a division of the two may hereafter be found to be 


required. 
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2. North Temperate Zone. 


Provinces. Limits 
4. Tonquin, (warm temperate) . ; 15° n. to 25° n., (Gulf Tonquin.) 
5. m, (subte sm pe rate) 25° into Japan Sea. 
6. Niphonensian, (cold temp. & subtemp ) East Coast of Niphon, to 40° N. 
7 Sagh wlian, (subfrigid) . ‘ ‘ Coast of Japan Sea, part of 


Western and Northern Niphon, 
Saghalian, Yeso, ete. 


3. South Ti npe rate Zone. 


8. Cygnian, or Swan R.(warm temperate) W. Australia, 26}° s. toS. W. 


Cape. 
9. Flinders, (temperate) : Southern Coast of Australia. 
10. Moreton, (warm temp. and te mp B., E. Australia, 264° s. to 31° s. 
ll. Bass, (subt mperate) E. Australia, 31° or 32° s. to 
Van Diemens Land. 
12. Tasmanian, (cold temperate) . . Van Diemens Land. 
mi. Paciric Secrion 
1. Zorrid Zone. 
1. Polynesian, (torrid) . : ‘ , Pacific Ids. of Torrid Region. 
9. Hawaiian, (N. subtorrid) . : Hawaiian range of Islands. 
8. Raratongan, (5. subtorrid) ; Hervey Islands and others of 
South Subtorrid Reg rion. 
2. South 7 nperaic Zone 
4. Kermadec, (warm temp. and temp.) . Kermadee Islands, ete. 
5 Wangaro i, \sSubtemperate ) Northern New Ze aland. 
6. Chatham, (cold temperate) , : Middle N. Z. to 46° S. and Chatham L 


The Arctic Kinepom includes (1) the Norwegian, north of the 
Atlantic.,—(2) the Camtschatican, north of the Pacific,—(3) the 
North Polar; the AnTarctic includes (1) the Fuegian, 
Fuegia and Shetlands, etc.,—(2) the Auckl and and 
S. extremity of New ae 4 3) the South Polar. 


|| 
| 


Arr. XXXIL—The Coal Field of Bristol County and of Rhode 
Island ; by President E. Hircucock.* 


In my Reports on the Geology of Massachusetts, I described a 
large tract in Bristol county, a part of Plymouth county, the 
whole of the island of Rhode Island, and a strip on the west side 
of Narraganset Bay, as underlaid by Graywacke; a rock older 
than the Coal Formation, and equivalent to the Silurian and Cam- 
brian strata of late —— writers. While publishing my 
Final Report, however, in 1840, I became satisfied that a part of 
this region was a true ee! formation, and so marked it on the 
map. But I now advance a step farther, and maintain that the 
whole of this tract, embracing not less than five hundred square 
miles, is a genuine coal field, that has experienced more than 
usual metamorphic action. 


* From a Report to the Governor of Massachusetts, dated Feb. 23, 1853. 
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The metamorphic action to which this deposit and the coal 
have been subject, is two-fold: first, mechanical, secondly, chem- 
tcal. 

The mechanical force seems to have operated upon the strata 
containing the coal in a lateral direction, so as not only to raise them 
into a highly inclined position, but also to produce plaits, or folds, 
such as would be formed if several sheets of paper, lying upon one 
another, were taken into a man’s hand, and by pressure on the 
opposite edges, were crumpled so as to form ridges and hollows. 

* * * * * * 

This same effect has been produced upon the coal strata 
of Massachusetts and Rhode Island, as well as in the great 
Appalachian coal field of Pennsylvania and Virginia. ‘The 
miners are familiar with these irregularities, and they constitute 
some of the most serious difficulties with which they meet. In 
the mine of the Blackstone Coal Company, at Valley Falls, R. L., 
for instance, the bed, and the accompanying rocks, which for 
a considerable distance dip nearly 45° to the northwest, begin to 
curve so as at length to dip southeasterly. 

In the Aquidneck mine, at the north end of Rhode Island, the 
bed of coal that had been worked, was in some places pinched up 
to a width of not more than one or two feet, while in other places 
it has a thickness of from ten to fifteen feet. I noticed here 
also, another peculiarity, which it is difficult to describe intelligibly 
without drawings. It is this; that the foldings do not run either 
perpendicular or parallel to the strike (direction) of the strata, but 
obliquely. Hence, when a thick mass of coal is reached, it passes 
into the earth between the strata in an oblique direction, and other 
expansions (as well as the contractions) of the bed, will run paral- 
lel to it. This fact.will be of some practical value, but, perhaps, 
its chief interest lies in its scientific bearings. 

Another effect of this plicating force has been to crush the coal, 
so that when dug out, it crumbles too much, and produces a great 
deal of fine coal. Sometimes the coal appears as if it had been 
severely squeezed and made to slide along between the strata. I 
find it to be a common impresion among those familiar with these 
mines, that the force came from the northwest. But in the 
Aquidneck mine, the direction of the folds (somewhat south- 
easterly, ) would indicate a pressure either from the N. E. or S. W. 

The chemical metamorphosis which these rocks have experi- 
enced, consists mainly in such effects as heat would produce. By 
an inspection of the map appended, it will be seen that this coal 
basin is in a great measure surrounded by unstratified rocks, such 
as granite and syenite,—which all geologists now admit to have 
been once melted. I have never seen any example in which they 
have sent veins into the coal strata: a fact that seems to indicate 
that the latter were not deposited till after the granite and syenit 
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were partially cooled. Yet along the margin of this coal field, 
especially at Newport, all along the west shore of Narraganset 
Bay, at Smithfield, Cumberland, Wrentham, Bellingham, &c., we 
find the slates very much metamorphosed, so as only heat could 
have done it. I infer, therefore, that these slates were deposited 
while great heat yet existed in the subjacent unstratified rocks; 
and although the coal strata may be newer than the metamorphic 
slates, yet they also show a greater degree of induration, and in 
some instances more of crystallization than is common in undis- 
turbed coal fields; and cross seams, or divisional structures, are 
also more common than usual. These too, are now usually re- 
ferred to the action of heat. The coal, also, from this basin, has 
a greater specific gravity than most anthracite ; bearing a propor- 
tion to the Pennsylvania anthracite, of 1:75 to 1:55. It hasa 
tendency greater than usual, to break into cuboidal fragments, and 
has more the shining aspect of crystalline minerals. I ought to 
add, that in some of the mines, the metamorphic action has been 
so great as to obliterate all traces of organic remains. This is so 
remarkably the case at a coal bed, seven feet thick, in Worcester, 
that no trace of a vegetable has to my knowledge ever been dis- 
covered there, and the anthracite has a still more stone-like aspect, 
is heavier than that from Rhode Island, and is partially converted 
into plumbago. Yet, even this, most geologists would not hesi- 
tate to pronounce a genuine coal formation. 

Such are the chief circumstances that have so long perplexed 
the geologists in respect to the age of the coal of Rhode Island 
and Massachusetts, and made them hesitate whether to regard its 
age as precisely equivalent to that of the regular coal formation. 
But at length the evidence is too strong to resist, that this deposit 
belongs to a true coal field, and is of the same age as the great 
coal deposits in our own country in Pennsylvania, Virginia, Ohio, 
Michigan, Illinois, and Iowa; and those of England, Scotland, 
France, and Belgium. ‘The only difference seems to be, that this 
is a metamorphic coal field. 

Such an identification of this deposit is a point of great import- 
ance in forming a judgment of its value, and it therefore seems 
desirable that the evidence should be presented. This will in- 
volve a description of all the important facts with which I have 
become acquainted respecting this coal field. 

[. In the first place, the general outline of the surface over this 
field, corresponds with that of a regular coal field, or basin. It is 
generally nearly level, save some gentle swells and a few outliers 
of rock, the remnants of former more extensive masses. On its 
margin the older and more crystalline rocks rise higher, though 
not very much so ; for there is reason to think that both the mar- 
gin and the surface of the coal field have been subject to powerful 
denudation. 
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By this argument I intend merely to show that there is no im- 
probability in the supposition that this basin of five hundred 
square miles, may be a coal field; just because it looks like one. 
But the argument has no great force ; because other deposits may 
exhibit a similar surface. Strictly speaking, it merely shows that 
the surface is underlaid by one formation, or by closely allied for- 
mations. 

Il. The rocks correspond essentially to those of the coal mea- 
sures. "The predominant varieties are four: 1. A dark colored 
slate, or slaty clay, often much indurated, and more or less charged 
with carbon, lying in immediate contact with the coal, especially 
beneath it. Its surface is sometimes highly glazed, as if by heat, 
or friction. I noticed fine specimens at the Roger Williams mine, 
a mile or two north of Valley Falls, Rhode Island. 2. A coarse 
light gray grit, or sandstone, lying, so far as I have observed, im- 
mediately above the coal beds, and easily disintegrating at the 
surface. 3. A dark gray, hard grit, or sandstone: a much more 
extensive rock, forming in fact the principal one between the beds 
of coal, and in some places embracing coal without the interven- 
tion of shale. 4. A coarse gray conglomerate, which probably 
underlies the other rocks above described, and may be the equiva- 
lent of the millstone grit that forms the basis of other coal fields. 
I do not feel satisfied, however, that such is always the position 
of this rock. Further examination is needed. This rock occurs 
in various places along the eastern part of Massachusetts ; but 
nowhere, that I know of, associated with coal, save in the Bristol 
coal field. 

Several other varieties of rocks exist on the borders of this coal 
field, but whether they are the coal measures metamorphosed, or 
older rocks, such as the Devonian and Silurian, is not certainly 
known. They consist of gray and red slates, and red sandstones 
and conglomerates. As to the red varieties, I have little doubt but 
that they belong to the Devonian or old red sandstone system, and 
have accordingly so represented them where they are most fully 
developed, viz.: in Wrentham and Attleborough. In the south 
part of the former town, this red rock forms a striking feature in 
the landscape. I found it there, by the Aneroid barometer, to rise 
about four hundred feet above the general surface at the Mansfield 
coal mines, and three hundred feet above the excavation once 
made in Wrentham for coal. On this hiil I found the red rock to 
have a strike E. 10° N., and a dip 70° southerly ; so that it must 
pass beneath the coal field, as we should expect if it were the old 
red sandstone. A mile south of the meeting-house in North At- 
tleborough, however, where this red rock (here mostly a con- 
glomerate ) shows itself, the strike is I. 15° N., and the dip 35 
northerly. This fact looks as if we might here be on the south- 
ern border of a coal basin, and at Wreutham ou the northern ber- 
der, and that there may be an axis of the older rocks running 
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northeasterly across the coal field. But this point needs further 
examination, and | have not given such a view of the matter on 
the map. But I thought it best to indicate the region where I 
have seen the old red sandstone, as I presume to call it, most 
fully developed. 

Now, setting aside these border rocks, and looking only at those 
in connection with the coal, I think we cannot hesitate to identify 
them with those of other coal fields; though, perhaps in Massa- 
chusetts and Rhode Island rather more metamorphosed than is 
common. 

IIL. T'he number, position, strike, dip, and general character, 
of the beds of coal, already discovered in the district wnder con- 
sideration, render it probable that it is all one coal field, or essen- 
tially one. 

Under this head I am led to describe briefly all the coal beds 
in this deposit known to me, most of which have been explored 
to a greater or less extent. I have visited them all, with one or 
two exceptions of no consequence; and descended into all the 
mines that are accessible. 

1. Beds of coal in Mansfield.—These have been opened in 
two parts of the town. Ohne is near the centre where a shaft was 
sunk by the Mansfield Coal Company, some fifteen years ago, 
sixty-four feet ; but only a little coal was found. 

About the same time, the Mansfied Mining Company sunk a 
shaft eighty-four feet near the Hardon farm, two miles southwest 
of the centre. A drift was then carried across the strata, and it 
is said that seven beds, of various thickness, upto ten feet, were 
found. Dip of these beds, 53° N. W. Strike, 8. W. and N. E. 

More recently, in 1848, I believe, the Mansfield Coal and Min- 
ing Company, through the enterprise and perseverance of B. F. 
Sawyer, Esq., sunk a shaft near the same place, one hundred and 
seventy feet, and ten feet in diameter: from which, according to 
the statements of Thomas 8S. Ridgway, Esq., the engineer, they 
have carried a south tunnel six hundred and sixty feet, and other 
tunnels and gangways to about the same amount. Not less than 
thirteen beds of coal have been crossed, but none of them thick, 
They are very irregular, sometimes swelling out to six or eight 
feet in thickness, and then pinched up to a fewinches. The dip 
varies from 30° to 70° N. W., and the strike is nearly N.E. and 
S. W. Although these excavations are not far from the old Har- 
don mine, the beds are said to have little correspondence. 

2. Bed in Foxborough.—This is ouly about two miles from 
the Mansfield beds, and two excavations were made there several 
years ago, and good coal obtained ; but the pits are filled up so 
that I could not ascertain the strike, dip, and width of the bed. 

3. Beds in Wrentham.—In the south part of the town, a pit 
Was sunk many years ago, about one hundred and eighty feet, 
mostly in dark carbonaceous slate, and several beds found. The 
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coal which I have seen from this spot is not good, having forty 
per cent. of ash. Strike of the bed, nearly E. and W. ; dip, 45° N. 

4. In Raynham.—An outcrop of coal appears in this town, 
about three feet thick, which has not been explored, except a few 
feet. Strike, N. 50° E., dip, 45° S. E. 

5. In Bridgewater.—Indications of coal were shown me from 
the rock thrown up in digging a well in the south part of the 
town, but nothing further could be learned. 

6. In Taunton.—T wo miles northwest of the town, a similar 
opening was shown me, but I could not learn the dip and direc- 
tion of the slate. Four miles to the west of the town, I was told 
that similar indications existed. The same is true of West 
Bridgewater ; and in Berkley coal plants are found, such as usu- 
ally accompany beds of coal. 

7. In Cumberland, Rhode Island.—This is called the Roger 
Williams mine, which was opened many years ago; but the 
works were burnt, and the explorations abandoned. But they 
have been resumed within a few years, under the superintendence 
of Capt. Thomas Martin. A shaft has been sunk three hundred 
feet perpendicularty, into which I descended, with Capt. Martin. 
The old bed, whose strike was nearly N. E. and 8. W., has been 
abandoned, and by carrying a horizontal drift two hundred and 
sixty feet, a new bed was struck, which, at the place, runs nearly 
N. and 8., and dips west about 45°. The average width was 
stated to be fifteen feet, and in some places twenty-three feet. If 
this be not a mere protuberant mass, occasioned by lateral pres- 
sure, it indicates a larger amount of coal than I have seen in any 
other mines in this coal field. 

8. The Valley Falls Mine.—This is scarcely more than a 
mile south from the Roger Williams mine: yet the strike of the 
beds will not allow us to suppose them connected. ‘The opera- 
tions here are carried ou by the Blackstone Coal Company. A 
shaft is carried down, which foilows a bed of coal, with dip near 
the surface of 30° to 45°. This bed, which I examined several 
years ago, to the depth of about fifty feet, exposed a thickness of 
coal from six to nine feet, and the direction was N. 50° to 60° E. 
Since that time, the “ incline,” as the miners call it, has been 
pushed downward five hundred feet, or about three hundred and 
seventy-five feet of perpendicular depth, and, as already mention- 
ed, the strata have been found to curve very much, and not less 
than five beds of coal have been crossed ; the best having a width 
of six feet. One nest of coal was found thirty feet square. 

9. In Seekonk.—l am informed by J. N. Bolles, Esq., of Pro- 
vidence, that the outcrop of a bed of coal was found in digging a 
well in this place, only fifteen feet from the surface. Its quality 
was similar to that found at Valley Falls. In the same region 
occur very fine specimens of coal plants, especially Calamites. 


on 
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10. In Providence—The same gentleman, in boring for 
water, in the north part of Providence, at the depth of sixty feet, 
struck a bed of coal dipping N. E. 45°, which is ten feet thick, 
and of the same geveral character as that at Valley Falls, which 
is known to burn well. 

11. In Cranston, R. Island.—This town is on the west side 
of Narraganset Bay, along which the coal rocks extend as far as 
Warwick. In Cranston, according to Dr. C. 'T. Jackson, “slate, 
graphite, and impure anthracite,” are found in an excavation seven 
or eight feet deep. Coal plants are very abundant on Warwick 
Neck ; but no coal has been found. 

12. In Bristol, R. I.—The coal bed in this place is in the west 
part of the town, and the spot where it crops out is only a few 
feet above the harbor. It was discovered in sinking a large well. 
Although I descended into it, [ could not ascertain the thickness 
of the bed, nor with accuracy its strike and dip. Approximately 
it rans N. a few degrees E., and dips westerly about 48°. The 
coal did not appear to me to be as much crushed as in some mines, 
and seems of an excellent quality. 

13. Portsmouth Mine. or Case’s Mine, in Rhode Island.— 
This mine, situated in the northeast part of the island of Rhode 
Island, was opened in 1808, which was earlier than the Pennsyl- 
vania miues were explored. At that time the mode of burning 
anthracite was not known, and the coal was not sought after, and 
the work was abandoned in 1813 or 1814. Some years after- 
wards it was resumed, and in 1827, according to Mr. Clowes, the 
agent, twenty men and five boys raisec about forty-four hundred 
tons of coal, coarse and fine. But the work was again abandoned 
not long after, and not resumed till 1847, when the mine was 
opened by the Portsmouth Coal Company, which has also ceased 
operations there. Mr. Barbour speaks of the amount of coal and 
rock, “ principally the former,” that has been excavated at this 
place, as about one hundred thousand tons. 

Three beds were discovered at this place, “all of workable 
width.” Dr. C. T. Jackson says that the bed last wrought was 
thirteen feet thick. He states its strike to be 8S. 80°, W. and N. 
80° E.; dip 35° southeasterly. Mr. Clowes, however, says that 
the beds run N. E. and S. W., and dip from 40° to 90° southeast. 
As the mine is now unwrought I could not settle these points. 

14. The Aquidneck Mine.—This is in Portsmouth, and only 
about two miles west of Case’s mine. Indeed there is reason to 
suppose, that while the latter occupies the northeast side, the for- 
mer is situated upon the northwest side of the same coal basin. 
The strike of the strata and coal beds is N. a few degrees E., and 
the dip of the bed now wrought, varies from 28° to 35° S. E. 
Three beds of coal occur, only one of which has been wrought 
by the Aquidneck Coal Company, which bed, I was told, varied 
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in width from two to twenty feet. They have followed down 
the middle bed to the depth of six hundred and twenty feet, from 
which six gangways have been extended, from eighty to eight 
hundred and forty-four feet each. During the last half of 1851, 
thirty-one hundred tons of coal were taken out, and an opening 
is now made into a subjacent bed. ‘The appearance of the opera- 
tions at this mine, under the superintendence of Arad Gilbert, 
E'sq., and the quality of the coal, appeared to me more satisfactory 
and promising than at any other mine in this coal field. 

The mouth of this mine is not more than twenty feet above 
the ocean, and ouly a few rods distant ; yet, after descending about 
one-third of the distance, to the bottom of the inclined shaft, I 
found the mine quite dry, although at the bottom, I was some 
hundreds of feet below the waters. ‘The coal appeared to me less 
crushed at this mine than at most others ; yet the bed is very un- 
equal in width; showing that the folding agency has here 
operated. 

The opening of this mine is several hundred feet lower than 
that of the Case mine. The latter, however, I have understood 
to be subject to the influx of water, but I cannot learn how deep 
it was ever wrought. I consider the question whether these two 
mines are opened on the same bed, as yet quite unsettled. Both 
of them lie near to protruding mines of granite, and have been 
subject to a good deal of disturbance. 

15. In Newport, R. Island.—In the southeast part of this 
town a thin bed of coal shows itself on the coast, where the dark 
strata of slate stand nearly perpendicular, and have a direction 
nearly east and west. During the revolutionary war, the British 
made some excavations at this spot, in the hope of finding fuel. 
But the prospect is very poor, especially as the spot is so near 
granite, which has affected the strata. Yet at this place the shale 
abounds in coal plants. 

Let me now present, in a tabular form, the leading facts re- 
specting these fifteen localities, where coal has been discovered in 
this field; at least in those cases where the facts are definite 
enough to tabulate. 


Locality ay I kness of do Strike of do. Dip 
Mansfield, Centre, . 1 |A few inches, N.£. and s. w., N. w., large 
Hardon, 7 (10 feet, N. E. and s. w., 53° wn. w. 
New, . 13 |7 feet max, ands. w,, 30° to 70° x. 
Wrentham, . .. ! - E. and w 15° N. 
Raynham, 1 3 feet, nN. 50° 45° 
Cumberland, x 2 15 to 23 fe et, & {5° w. 
Valley Falls, . . 5 (6 to9 feet, n. 50° to 60° 30° to 45° 
Providence, . .. 1 10 feet, N. W. and 8. E., 45° | 
« I nN. somewhat E., 18° nN. 
Portsmouth, Case’s, 8 (13 feet and s. 10° to 90° | 
- Aquidneck, 3 2 to 20 feet, x. a few degrees E., (28% to 35° s.E. 


a 
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The geologist will notice two circumstances of importance in 
the preceding facts; one is, that there is a tendency to a northeast 
and southwest direction in the beds of coal. The other is, that 
where horizontal drifts of any considerable extent have been car- 
ried across the strata, several beds have been crossed. The ex- 
ceptions in the dip can easily be explained by the proximity of 
the older crystalline rocks, which may have greatly changed the 
direction, at least for some distance ; and the opposite dips observ- 
able in some cases, may be referred to the same cause, or perhaps 
to an anticlinal axis of older rocks, which I have some reason to 
suspect, may cross this coal field in a N. E. and S. W. direction. 

It seems to me difficult to avoid the conclusion, that these dif- 
ferent beds, scattered as they are so widely, all belong to one and 
the same coal field; although denudation or vertical movements 
may have rendered some parts of it much less productive than 
others. The strike and dip, as well as the number of beds, cor- 
respond as well to other coal fields as we ought to expect, when 
we consider the great amount of metamorphic action which has 
here been exhibited. 

It ought to be known, too, in this connection, that this region 
is densely covered by accumulations of drift, and the sand and 
gravel of ancient sea beds. Especially is this the case where the 
rock is the softest,—that is, the black shale,—which contains the 
coal beds. Hence rocks rarely show themselves at the surface, 
and the wonder is, that so many beds of coal have been discovered, 
rather than that no more have been found. ‘The digging of wells 
and other excavations have been the principal means of bringing 
them to light; nor will any reasonable man doubt that probably 
many more are concealed beneath so thick a coating of drifted 
materials. 

1V.— The character of the vegetable remains found in connec- 
tion with these coal beds, make it almost certain that they belong 
to the coal measures of the carboniferous system. 

[Figures of species of Stigmaria, Calamites, Pachypteris or 
Odontopteris, and Neuropteris, on two plates, are here referred to. } 

I might add several other species of plants peculiar to the coal 
formation, and found in this field. But it seems to me unneces- 
sary. Those already exhibited appear to settle the question as 
to the true place of these deposits, in the geological scale. No 
geologist would think of putting them in any other part of the 
series than the carboniferous. I have not, indeed, met with any 
specimens in these rocks, of Sigillaria and Lepidodendra, which 
are common inthe coal rocks of Pennsylvania and Ohio. But it is 
more easy to explain their absence from a real coal field. than the 
presence of so many other plat ts, identical with those of the coal 
measures, in any other formation 
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In view of all these proofs J] am led to the inference that this is 
a genuine coal field of the carboniferous series. And the tendency 
to a northeast and southwest direction in the beds, as well as the 
high dip, leads strongly to the conclusion, that this is only a de- 
tached portion of the great Appalachian Coal Field, which 
stretches through the Middle States. 

In comparing the character of this deposit with those of Euro- 
pean coal fields, I am led to regard it as very similar to the Up- 
per Culm Measures in Devonshire in England. These are com- 
posed of “ sandstones and indurated shales, (the latter containing 
the Culm or Anthracite, ) and are of great but unascertained thick- 
ness, being perpetually interrupted, coiled upon themselves, and 
repeated over again, forming an incredible number of anticlinal 
and synclinal lines.” (Amnsted.) A considerable number of beds 
of coal occur in these rocks which are several feet thick, and they 
are more or less extensively wrought. Only a few years ago, 
some of the ablest English geologists (De la Beche and others) 
contended that these rocks were not true coal measures, but con- 
siderably lower in the series. Yet I believe they are now uni- 
versally regarded as belonging to the carboniferous system, and on 
the same evidence as I have just adduced, viz.: the organic re- 
mains. ‘The Devonshire beds seem to be more changed by meta- 
morphic action than those of the Bristol coal field, if we may 
judge from the fact, that the vegetable impressions are more dis- 
tinct here than in England. 

In Brittany, Normandy, le Maine, and Anjou, in France, ac- 
cording to the French geologists, analogous rocks oceur, contain- 
ing beds of anthracite more than three feet thick. And though 
referred by some to the Graywacke strata, they are at last taking 
their place in the true carboniferous system, as are also the an- 
thracite strata of the Alps, which have been regarded as newer 
than the coal formation. (See Quarterly Journal of Geology for 
August, 1851, p. 91.) 

The evidence, then, seems very strong, on which | base the 
conclusion that the Bristol and Rhode Island deposits, with vege- 
tables remains, possess the age and characters of a true coal field 
as the carboniferous period of the geologists. And if it be indeed 
so, much greater confidence of success may be entertained in the 
researches after coal, which have for some years been making, 
than if we could assign no settled place to the rock, or that place 
were higher or lower than the carboniferous system. * * * 
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Art. XX XIII.—Researches on Different Applications of Mag- 


netic Attraction ; by M. J. Nicxiés, Doctor in Science. 


Part I.— Use of Magnetic Attraction in Locomotion on Railroads. 


Tue researches here described, have been in progress three 
years. Their object has been to give to the driving wheels of loco- 
motives a power of adhesion independent of pressure or weight, an 
adhesion consequently that will not vary with the grade, and which 
at the same time may be suspended or brought into action at will. 

My first experiments were made in conjunction with a Paris 
mechanician, M. Amberger, who had called my attention to this 
subject by consulting me as to the means which physical science 
could furnish toward it. My first idea was to make the driving 
wheels electro-magnets; but not finding in known facts suffi- 
cient data for magnetizing a wheel in motion, I undertook pro- 
visionally to use an electro-magnet acting, at a distance, upon 
the rail, and fixed upon a support moving upon the railroad. 

This apparatus consists of a framework of iron, F, (fig. 1.) 
moving on 4 wheels in pairs, 
to whicha rotatory movement 
is imparted by means of a 
weight B,acting on the wheels 
in place of steam. Another | 5) 
weight A, fixed at the ex- 4 | (Pa on 
tremity of the car by means 
of a cord, represents the re- @ 
sistance, or the charge to be — 
drawn. 

This car was placed on a railroad C, whose grade could be 
varied. At M it carried a horse-shoe magnet E, placed across the 
track, and so that its arms were separated by the distance be- 
tween the rails. This electro-magnet, one arm of which only is 
represented in section in figure 1, consists of a bar of iron 1 centi- 
meter in section, bent into a horse-shoe form, and having each 
arm furnished with about 250 turns of copper wire 1 millimeter 
thick. ‘The poles of this magnet were about 4 millimeters from 
the rail on which they were to act. The pile consisted of two of 
Bunsen’s elements as modified by Deleuil. 

The first experiment was made on a grade of 80 millimeters 
tothe meter. ‘The car was put on the rails and the weight B 
left to fall by its gravity, and so give motion to the wheels about 
which the cord was wound. Under this force the car tended to 
pass over the rail, and motion began when the weight A was re- 
moved ; although the adhesion was sufficient for transporting its 
own weight, it was not enough to balance the resistauce exerted 
by A, (A representing the train to be drawn.) The addition of 
the electro-magnet was intended to give to the driving wheels 
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this supplement of adhesion, and in fact, on closing the circuit, 
the car passed over the rails without difficulty ; on breaking the 
connection again, it stopped and fell back on the track. The 
weight A used in the experiment was two kilogrammes, and the 
motor weight B about six. The figure is reduced to one-fifth the 
lineal dimensions. 


In this experiment, the adhesion derived from the weight of 


the engine was obviously replaced by another force differing in 
being independent of the grade of the track, since the magnetic 
attraction always acts perpendicularly to the plane of the arma- 
ture whatever may be the position or inclination, while gravity 


acts at right angles toa true horizontal plane. ‘The constancy of 


the magnetic adhesion is proved by means of a piece of apparatus 
which is described below. 

Although this experiment was so simple and unpretending, it 
afforded an encouraging demonstration of the problem in view, 
and it has interested the different professors of physics of Paris, 
MM. Despretz, Becquerel, Silbermann, etc., who have exhibited it 
in their courses, as wel! as the other experiments below detailed. 

The process just explained would certainly have been very sim- 
ple, if the successful application on a large scale had required only 
that an eiectro-magnet should be placed on each side of the driving 
wheels. But this method would not stand the most elementary con- 
siderations. ‘lhe 
attraction dimin- 
ishes as the square . & 
of the distance ; 
and moreover the [ 
magnetic adhe- 


to 


sion not exceed- 
ing ,', the power 
of the magnets at 
4 millimeters dis- 
tance,—since the 3. 
adhesion is, at a 
mean, ;'; of the = 
pressure—the re- 
quired force would 
not be realized 
even with batter- 
ies of great power. 
The only possi- 
ble method seem- 
ed then to consist 
in magnetizing the 
point of contact, 
which wasaccom- © 
plished as follows. \ 
Figs. 2 and 3 rep- 
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resent different views of a small car which in figure 4 rests on a 
railroad. ‘The driving wheels of this car are surrounded in their 
lower part by a helix H, containing a conducting wire wound 
a certain number of times on itself, and constituting thus a true 


magnetizing helix. It is fixed, and embraces the lower part of 
the wheel; its inner sides are far enough apart for the wheel to 
turn freely without touching the helix. On passing the electric 
current, the wheel feels the two fluids, one, the boreal, for ex- 
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ample, influencing the part of the wheel above the helix, the other, 
austral, the lower portion ; and as the helix is placed as near as 
possible to the point of contact, this last portion must be more 
strongly magnetized than the upper, the austral being concentrated 
on the smaller space. 

The apparatus in figure 4 served to verify these different effects. 
The roller LS is for or the cord which is wound upon the 
motor axle { (fig. 3), and which corresponds to the moving 
power; P re . resents the train to be transported. 

The weight P is increased until the car is ready to slide back ; 
as soon as the motion ceases, the current is let on, and immedi- 
ately the car starts off and draws the weight P ; it descends again 
if the circuit is broken, and reascends on establishing it again, 
and so on. 

In this apparatus, each of the helices H and H’ consists of a 
brass box containing each 8 meters of copper wire of 0™-0071 in 
diameter, distributed in 77 turns, or 16 meters and 154 turns for 
both. The cord which sustains the weight P is fixed on N (fig. 3 
and passes over the pulley behind ; G represents a voltaic couple ; 
C a railroad track, arranged so that the grade may be varied. 

The following trial gives nearly the relations existing between 
the two modes of adhesion operating in this apparatus and between 
the pressures which produce the adhesion. 

Weight of car 5 kilogrammes. Grade 190 millimeters to the 

meter. One element of a battery of gas carbon. ‘Total current 
tan 35° 10’. Reduced current of the helices, tan 18° 257. 


Weight required for motion Sam of Additional weight required to 
Ordinary adhes Magnet esion esions re ice inagnetic lhesior 


|  §100kil 10600 | 3500 

The two driving wheels were fixed to the rails with a magnetic 
force equivalent to 34 kilogrammes ;—this force was measured 
by means of a dynamometer, with which the car was detached 
in a direction perpendicular to the plane of the track. 

This experiment clearly proves, that between the magnetic 
pressure and its adhesion, there is the same relation as between 
the ordinary adhesion and the pressure by added weight. From 
another experiment we have also learned that the same relation 
subsists between the attraction exerted by an electro-magnet, on 
a surface of iron, and the weight required to make it move. ‘The 
magnetic co-efficient for moving equals closely, the co-efficient 
afforded by a mass of iron whose weight was equal to the mag- 
netic pressure exerted by the electro-magnet. 

In the apparatus of figure 4, there is also on each side an electro- 
magnet I’, fixed to the grease boxes, and suspended by means of 
springs, 7. These electro-magnets act as a check ; unlike the 
ehecks in use on railroads, they act upon the rails, and thus pre- 
serve the wheels which are rapidly worn by the ordinary checks ; 


| 

( 
I 

l 

( 
a 
¢ ( 
I 
d 
} 
0 
le 
ll 
n 
a 
n 
fi 
a 
it 
a 
e 


n 


J. Nickiés on Different Application cf Magnetic Attraction. 341 


there is nothing to prevent making the magnetic checks to 
act upon the wheels. In either case, a power as energetic as de- 
sired may be developed, whose intensity may be varied at will, 
from that required to produce an instantaneous arrest of the 
motion, as in cases of imminent danger, to that for ordinary stop- 
ages. 

These different effects were produced with the small car rep- 
resented in figure 4. The element of a galvanic battery here 
employed, gives a force sufficient to stop the car instantly, even 
when driven at full speed it arrives at the bottom of a grade of 
190 millimeters. By diminishing the current or augmenting the 
charge, we produce on the contrary an effect which retards the 
motion of the vehicle and ends by stopping it altogether. By in- 
terrupting the current and reéstablishing it in turns the car may be 
made to leap along the track. These different effects, which are 
not well attempted with a large train, are readily shown ona 
small scale, and are calculated to interest much the young student. 

But it will be understood that my researches aim not merely to 
exhibit a new property of electro-magnets, and combine them in 
instructive apparatus. My plans are of anotherkind. ‘They seek 
to contribute to railroads, a new and important improvement, 
and I shall not be satisfied until it has become easy to use grades 
of more than 10 millimeters to the meter, and until it shall become 
no longer necessary to construct tunnels at great expense or to 
build extensive earth-works, or make curves of large radius. Of 
what avail otherwise the efforts to give a smaller size to the 
driving wheels, less weight to locomotives, lighter rails to the 
road, thereby to make a large diminution of expense in the con- 
struction and use of roads? If a smaller and lighter driving wheel 
be invented, the adhesion must be imparted to it which it fails 
of having on account of its lightness, and hence it must be use- 
less under the old system which works upon the paradox of mak- 
ing a machine run better by giving it more weight. 

I have therefore sought to pass from the laboratory experiment 
to the actual locomotive in its own field. I have made my trials 
on the road between Paris and Lyons. ‘The locomotive put at 
my disposal was, in truth, somewhat worn by long service, and 
one of its driving wheels carried a ton of weight more than the 
other. I was not allowed to make any changes in the machine, 
and I was required to attach my apparatus in such a way that it 
might be easily removed. Notwithstanding the unfavorableness 
of these conditions I went to work, certain of having an effect suf- 
ficient to prove the application possible. ‘This was admitted by 
a commission appointed by the minister of Public Works, consist- 
ing of MM. Ponillet, Regnault, Froment, Le Chatelier, Chatelus 
and Sauvage, chief engineer of the Lyons railroad. The useful 
effect observed in this experiment was about 9 per cent. 
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Under the new conditions, obstacles were encountered which 
were unknown in my laboratory researches. Still, without modi- 
fying the wheels, which was not allowed, I undertook to apply 
the method of magnetization above described. 

As the experiments have led to some curious results not devoid 
of scientific interest, I will enter into some details which may at 
least serve for verification, and will excite the attention of phys- 
icists engaged in this department of electro-magnetism. ‘The 
points which will especially engage my attention in this essay 
will be the battery, and particularly the helices. The helices 
when once constructed must remain as they are, while, by the 
different modes of combination of which a battery is susceptible, 
we can always apportion more or less the tension of the fluid to 
the resistance to be overcome. 


Helices of Magnetization. 


Considering only the works hitherto published on magnetiza- 
tion, the nature of helices should be easily resolved. In fact, ac- 
cording to Dal Negro, Fechner, Lenz and Jacobi,* 

1. The magnetic intensity developed is proportioned to the in- 
tensity of the current. 'The nature of the application is opposed, 
it is true, to a galvanic development of great power; but it may 
be supplied, if, as Lenz and Jacobi conclude, 

2. The attraction is proportioned to the intensity of the current 
multiplied by the number of turns in the helix ; and with much 
more reason, if as says M. Dub,t 

3. The magnetic attraction developed, is proportional to thé 
square of the current multiplied by the square of the number of 
turns of the spire ; a law which ten years since Mr. Joule { ex- 
pressed in the formula, M=E?W?, M, representing the magnetism 
developed, E,, the quantity of electricity in activity ; and W, the 
length of the conductor. 

Moreover, MM. Lenz and Jacobi, say that “the section of the 
conducting wire is without influence on the magnetizing force, 
provided the galvanic intensity does not vary ;” and as the resist- 
ance offered by the conductors is proportional to their length and 
inversely as their section, a battery and helix may be constructed 
such that the number of turns of the helix shall be the greatest 
possible. Happily I have had occasion to observe that Mr. Joule’s 
formula is not exact, or at least does not apply in such a case as 
this; the law of magnetic maximum of M. Miller is on the other 
side opposed to it. 

These doubts and contradictions, and the necessity of further 
experiment, complicates much the problem in hand. I have how- 


* Pogvendorff’s Ann., xlvii, 225. + Poggendorff’s Ann., (7) 46. 
t Phil. Mag., [4] vii, 369, and Annals of Elect., i, 470. 
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ever, succeeded in meeting the several points, and in making the 
resistance of the battery equal with that of the conducting wire, 
without too considerable a development in either the battery or 
helix. The wire was 4™™-5 in section, with a total length of 
1036 meters ; each helix received 518, forming 216 turns. 

The battery consisted of 64 elements of Bunsen made with gas 
carbon ; the surface of the carbon in each element was UO" -911; 
that of the zine immersed 0™-9148. ‘These 64 elements were ar- 
ranged in 8 cases, having each compartments covered with gutta 
percha, as has been done by Prof. Page. ‘The whole was placed 
behind the tender. In this position the battery was out of the 
way, and hardly seen in the train. 

This battery whether arranged for tension, or coupled for quan- 
tity in series of 32 elements with double surface, produces the 
same results whenever an equivalent direction is given to the cur- 
rent. ‘Thus when arranged for tension, a single current is pro- 
duced ; and when for quantity, the current is diverted on arriving 
below the machine, so as to form a distinct current in each helix ; 
two conductors of copper wire answer in this experiment which 
is not quite delicate in other respects on account of the excessive 
conductibility of the materials which enter into the construction 
of alocomotive. "These conductors were lodged in tubes of gutta 
percha, which were themselves covered with chamois leather, 
that was impregnated with varnish especially where these tubes 
are directly supported by iron. On reaching the point of junction 
of the tender with the machine, these conductors are adapted to 
the conductors fixed to the locomotive, being bifurcated with them 
in a way to avoid rupture from the vibrations of the cars while in 
motion. rom thence, they follow the left side of the locomo- 
tive, penetrate under the machine between the furnace and one 
of the driving wheels, and are ;then continued parallel to the 
machine, half way to the helices. Being firmly fixed to the 
points of attachment presented in great number under the machine, 
these conductors are denuded where they receive the extremities 
of the wires proceeding from the helices. These last were sus- 
pended to the grease-boxes by means of strong clamps and a plate 
of iron. 

Thus arranged, one of the conductors is continuous from one 
extremity to the other ; the other conductor on the contrary, has 
a break produced by the commutator. On arriving near the iron 
seat (“‘coffre”) on the front of the tender, breast-high, this con- 
ductor diverges from the line which it has before followed, and is 
secured to the extremity of a plate of platinised copper, attached 
solidly to the seat, and carefully insulated. The other side of 
this connecting plate is destined to receive the extremity of the 
interrupted conductor which is in contact with one of the poles of 
the battery. 
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This part of the conductor is flattened, so as to present a con- 
venient surface ; a spring holds it off from the plate, and in this 
state the circuit is open ; to close it, a key is touched which acts 
on the conductor, and presses it upon the connecting plate ; and it 


is broken by a contrary movement, when the spring throws off 


the conductor. 

On making the battery connection, a magnetic radiation is per- 
ceived to a great distance, so that at 5 meters from the wheel in 
the plane of the helix, small strips of iron may be magnetized. 

The result of the experiment made with the apparatus just 
described, has been made the subject of a report to the Minister 
of Public Works, by the commission already named. The fol- 
lowing numbers are cited from this document. 

The trial was made on a grade of 10 miilimeters to the meter. 
The elements of the machine, were as follows ; 


Meters 
Diameter of pistons, - - 0-400 
Play of the pistons, - - 0-600 
Diameter of the driving wheels, 1-600 
Heating surface of the fire, - 779-600 
Weight of the machine provided with its water 
and coke, - - - - - 29 tons. 
Load on the rails to be drawn by the driving wheels, 14 tons. 
Pressure of the boiler, - - - - 6 atmospheres. 
The whole train, about . - - 119 tons. 
The rate of motion, per hour, - - 15 kilometers. 


Under a pressure of 7 to 8 atmospheres, the locomotive slid 
easily over the rails when the galvanic circuit was open; the 
movement ceased when it was closed, and began again when 
again open. ‘T’o make the locomotive move in spite of the mag- 
netism, a pressure of 9 atmospheres was required with a risk of 
bursting the boiler which was registered for six atmospheres. 
Under this pressure, the driving wheels moved in both cases, yet 
with an apparent difference when the wheels were magnetized. 

The additional adhesion from magnetism was thus proved, al- 
though it was less than could have been obtained with a more 
convenient arrangement. In fact the particular process followed 
in this trial, did not retain the magnetization quite constant at the 
point of contact of the wheels; this magnetization diminished 
with the rotation, as shown in the following table, which gives 
the results of trials with a single wheel, from rest to a velocity of 
18 kilometers an hour. 


Turns per juute cj - hour | Pressure due to | Relation of additional pressut 
Kil. per hour | Magnetization. the ordinary pressure on tiie ral. 
0 0 639 kil. 12°83 to 10°6 p. c. 
255 Slto 43 p.c. 
165 33 to 27p.c. 


Se we 
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In this experiment the wheels did not rest on the rail as in or- 
dinary conditions: by means of the grease-box reversed of each, 
they were fixed upon a framework for their support ; two wooden 
pulleys were arranged on the motor axle; these pulleys, in con- 
nection with the power wheel of the work shop, were calculated 
so as to furnish the two velocities of rotation, registered in the 
table. ‘The rail placed below each wheel was moveable at one 
of its extremities, around a bolt, and carried at the other, a box of 
zine for receiving the weight necessary for detaching the rail from 
the wheel when it was suspended by the magnetising action; a 
reservoir of water, divided into litres, was arranged so as to turn 
into each box the water necessary for breaking the connection. 

Kowing the length of the rail, its weight, the same of the box 
of zinc, and the quantity of water required from the reservoir, we 
may, by a simple calculation, ascertain the amount sustained by 
the point of contact, and thence the pressure due to the magnetisa- 
tion, either during rest or rotation. 

In this way the table above has been obtained. The decrease 
observed during rotation was also exhibited in the following man- 
ner. The rail resting at its free extremity on a block of wood, 
and being separated from the wheel by an interval of 0-17 metre, 
a small magnetic declination needle placed at a distance of 0:75 
metre from the rail, was moved along the the wheel in order to 
ascertain the points where its direction was perpendicular to the 
plane of the wheel. 

When the wheel was at rest, the needle took a position vertical 
to the rails only when in a vertical plane passing by the axle, 
and consequently at the point of contact with the wheel. When 
on the contrary, the wheel was in motion, it was necessary to 
change the place of the needle, moving it backward (in relation to 
the direction of the movement of the wheel) in order to obtain the 
direction normal to the rails. This change of place amounted to 
033 and 0-39 m. for velocities corresponding to rates of 18 and 
36 kilometers to the hour. 

These observations show that the resultant of the magnetic forces 
which passes by the centre of gravity of the helix, and consequently 
by the point of contact of the wheel when it is in repose, becomes 
displaced during the movement, and is no longer identical with 
the point of contact. This arises from two distinct causes. At 
the moment of entering the helix, the portion of the rim of the 
wheel under consideration experiences a first effect of magnetisa- 
tion tending to impress upon it a polarity conformed to that part 
of the helix which is opposite to the point of contact. Reaching 
this point, it should be at its maximum power ; but in presence 
of the contrary fluid of the superior part of the helix, its magnet- 
ism diminishes while it is rising and moving from the helix, and 
the fluid has changed its name when the rim has arrived at the 
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emergence. 'These contrary effects of magnetisation and demag- 
netisation, and subsequentiy of inversion of the fluid, might be 
made of use, if contrary to the fact, the rim was made of soft 
iron, having no coercitive force. Hence, at each revolution, the 
wheel is subject to double magnetic work, which is unequi ul, and 
must give to the resultant of the magnetic actions, a position of 
equilibrium different from that existing when the wheel is at rest. 

At rest, the wheel does not differ from an ordinary electro-mag- 
net; like it, it is divided into two parts magnetically distinct ; 
the turns of its helix are parallel to the plane of the armature ; 
the resultant of the magnetic actions developed by the helix is 
perpendicular to this plane, and passes by the centre of gravity 
of the helix. The position of the pole is then subordinate to 
that of the helix. If the former is displaced 0°33 meter it is only 
necessary to move the helix forward a counspeniing quantity to 
remedy the displacement of the pole, which will be easily man- 
aged, if no other improvement is required. 

One of the most important improvements consists in the possi- 
bility of bringing into simultaneous action the two magnetic poles, 
to profit by the increase of force that always takes place when 
both poles act together on an armature. ‘The trial reported by 
me in this Journal,* evinces the importance of this condition. 

The improvements which [ have explained as regards the 
general principle, in the July number of this Journal, in my article 
on circular electro-magnets, aim principally towards, 

1. Preventing the displacement of the poles. 

2. Giving coustancy to the magnetisation of the wheel. 

3. Bringing both poles into concurrent action. 

The concurrent action of both poles is made certain by the 
check described above, as well as by the more convenient electro- 
magnet which I have made known in the January number of 
this Journal, and which may be also of use as a check on railroads. 

The researches which I have here described, constitute the first 
part of my experiments. It would have been difficult to have 
carried them thus far, if I had not found in one of the most dis- 
tinguished engineers of France, a Meecenas who appreciated at 
first sight the importance of my labors, and by a rare generosity 
enabled me to undertake these researches. M. Bazaine, in whose 
life many facts of the kind might be mentioned, needed not this 
new act of disinterestedness, that his love of progress should be 
known. He was among those who introduced railroads into 
France, and he gave the country its first great road, that from 
Strasbourg to Basle. 


* Vol. xv, p. 104, Jan, 1853, and p. 380, May. 
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Arr. XX XIV.—On the Passivity of Nickel and Cobalt; by 
M. J. 


Tue singular property of iron of becoming less oxydisable in 
contact with fuming nitric acid, has engaged the attention of 
many chemists and physicists. Since its discovery by Keir, it 
has been examined from different points of view by Herschell, 
Faraday, Schonbein, Buff, de la Rive, Andrews, Mousson, Mil- 
lon, Beetz, and Bollmann. ‘The researches of these investigators 
have shown that iron may become passive not only in contact 
with fuming nitric acid ; it acquires this property also on blueing 
it in the flame of a lamp, or on touching it with a plate of plati- 
num, while it is plunged in nitric acid not fuming. 

The same effect is produced when the iron is put in connection 
with the positive pole of a galvanic battery. As evidence of the 
modification which it undergoes under these circumstances, the 
iron does not precipitate sulphate of copper when it is used as the 
anode of a galvanic element; oxygen is disengaged around it, 
without attaching it; in contact with diluted nitric acid, it remains 
unaltered, but it becomes again active when after being taken 
from the acid, it is put into water. 

Similar facts may be observed to a greater or less extent with 
nickel and cobalt drawn into wire. ‘The wire of these metals 
used in the experiments was chemically pure ; it was prepared by 
M. H. Sainte Claire Deville, by a process of heating of his inven- 
tion,* who also analyzed it. 

In fuming nitric acid, both of these metals acquire a passive 
state only of short duration ; but the passivity becomes permanent 
when, after blueing them in the flame of an aleoho! lamp or on a 
charcoal fire, they are plunged while hot into this acid, in which 
case, they act in every respect like passive iron, except that they are 
less negative than in nitric acid. They can however, communi- 
cate their passive state to active iron plunged in nitric acid not 
fuming, and so arrest the energetic action that is produced by the 
acid. 

Platinum is always negative with respect to these three metals 
in the passive state, and either of these last is negative with re- 
spect to the same in the active state. 

The preservation of iron against attack in sulphate of copper, 
obse rved by M. Schoénbein, has not been obtained out of the gal- 
vanic current; in all my experiments, the passive iron becomes 
promptly covered by metallic iron. 

I have also examined the electro-chemical relations of iron, 
nickel and cobalt in the active and passive states, in contact with 
ditferent acids as well asa solution of potash in water. ‘The neg- 
ative character of passive iron is really very decided only in 
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nitric acid ; in the other liquids used in the trials, positive elec- 
tricity passes to the iron instead of proceeding from it. In the 
potash liquid, the reactions have been the same both for the active 


and passive metals, which seems to show that the passivity of 


these related metals is destroyed by this alkali; in fact, if after 
this immersion in potash, they are put in contact with nitric acid 
of density 1:34, they are found to have resumed the electro-chem- 
ical condition which belongs to the passive state and they are no 
longer attacked by the acid. 

The following series exhibits the relations respectively of iron, 
nickel, and cobalt to the two states, commencing with the posi- 
tive metal, and ending with the negative ; the experiments were 
made with the different liquids mentioned in the table: 


Liquids employed Active Metals. Passive Metals. 
| Fuming nitric acid. 4+-Co, Ni, Fe, - 
( = 1°34. Fe, Co, Ni | Co, Ni, Fe. 
5 II Lo, Fe, Ni Ni, Co, Fe. 
S TI, with 911. Fe, Ni, ( Fe, Co, Ni 
Potash solution. Fe, Ni, Co Fe. Ni, Co ' 


Palladium is equally susceptible to the passive state. 


Arr. XXXV.—Method of taking Daguerreotype Pictures for 
the Stereoscope, simultaneously, upon the same plate, with an 
ordinary Camera; by F. A. P. Barnarp, Professor of Chem- 
istry and Natural History, in the University of Alabama. 


Prof. Dana.—In the September number of the Journal of Sci- 
ence, just published, I observe a mention of a method of taking 
photographic pictures for the stereoscope, the two pictures being 
taken simultaneousiy. This has brought to my mind an arrange- 
ment employed by myself about a year ago for a similar purpose, 
which is so simple and satisfactory in its results, that you may 
possibly think it worth publishing. It has the advantage of re- 
quiring no modification of the construction of the camera; and 
also the additional one of producing both pictures, if desired, upon 
one plate. ‘This last result cannot be secured with a camera hav- 
ing two object-glasses, (without, at least, a very inconvenient ar- 
rangement of mirrors,) because, of the two pictures produced in 
such a camera upon one plate, the right hand one will be that 
which should belong to the left eye, and vice versa. 

Fig. 1 is a plan of the ; 1. 
arrangement which I have 
employed. Cisthecamera, af 
P acentral point in an object ‘ 
to be CO} ed, and AM, AM, 


two small: vertical plane ys 


| 
| 
| 
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mirrors, moveable on a common vertical hinge at A. ‘These 
mirrors are at first brought truly to the same plane, so that they 
give but one image of the object on the ground glass screen of 
the camera, at FF. The camera is then adjusted so that, the image 
of P being single, the optical axis FA may be directed truly 
toward the hinge A, and the image be formed truly in the middle 
of the screen, at F. Now supposing that it is desired to produce 
two pictures distant from each other (measuring from centre to 
centre) by a space =m, the two mirrors must be carefully moved 
on the hinge A to the positions AM’ and AM”, so that the images 
of P reflected by them shall pass from F to f, and from F to /’, 
each of these distances being 4n. 

In order that the points of view under which these images will 
present P, may be so far different as to correspond to those of the 
iwo eyes in natural vision, the camera must be placed at a certain 
determinate distance from the mirrors. 'This will be easily as- 
certained without calculation by a person familiar with this pro- 
cess ; but it may be found mathematically as follows : 

Let AM, AM, fig. 2, be the 2 
two mirrors, and A the hinge. ¥ 
Then, the camera being sup- 
posed to be properly adjusted, ; 
AF will be the line of its axis, 
and also the direction of the ray J 
PA after reflection, while the \ 
mirrors continue in one plane. 

Let AM’ be the position of one 
of the mirrors after its displace- PS 
ment. ‘Then if C be the virtual aie 
centre of the arrangement of 7 
lenses, the image of P will be \ 
formed at F’ instead of at F, by 
means of the ray PA‘ reflected through C to F’. GG‘ the glass 
screen, will of course be perpendicular to the axis AF. 

Draw AB perpendicular to AP, and AB’ perpendicular to AF. 
Put the angular change of position of the mirror M’ (=angle 
MAM’)= a, the angle ACA’= 6, and the angle APA’= 7. Then 
in the triangle PAB, right-angled at A, angle B=90°—;. It is 
easily seen that BAM= the original angle of incidence of PA. 
Represent this angle by I. ‘Then, 

Also, as above, ABA’=90°— 
erage in the triangle BAA’, the third angle, BA’/A= 90° — 
@ <n 9 


Now, to obtain AA’ in terms of AB, 
sin BA’A : sin ABA’:: AB: 
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Or, putting AB= « 
acosy 
sin (90° -[-a+ 7) : sin (90°-7) :: a: 
Again, in the triangle B’AA’, 
Angle AB’ A’, = 90° + 4. 
And, AA'B’ (= AA‘B)= 90° —I—« + 
Whence sin AB’A’: sin AA’B’:: AA’: AB’. 
Or sin (90°+-4) : sin (90° -I-a«+7): : AB 
| Cos (I-+-u~7) 
And AB _4 cos (I4+«—; acos 
cos 6 cos (l4+-«— 7) cos 
Now AB?’ is parallel to GG : hence, 
FF’ : AB’:: FC : CA, 
which last term is the distance (measured from the virtual centre of 
the objective ) at which the camera must be placed from the point A. 

In this proportion, FF’ is arbitrarily fixed, and will be from 1 
to 1} inches, FC is the focal distance of the camera, when the 
image of P is distinct on the screen, and AB’ is determinable by 
the foregoing formula. 

In that formula, a is one half the distance between the eyes 
(14 inches on an average), “ is directly determinable in the right 
angled triangle CFF’, and ; is in like manner to be obtained from 
the right angled triangle PAB, the distance, AP, of the object 
from A, being ascertained by measurement. 

The mirrors ought to be such as are prepared for photographic 
purposes ;—that is to say, they should be of the best glass, and 
have their surfaces perfectly parallel, or else they should be of metal. 
Nevertheless I have succeeded very well with good plate looking- 
glass. I send you a specimen taken with such, that you may 
compare it with specimens otherwise prepared. ‘The imperfections 
of the glass will be less sensible, in proportion as the incidence 
approaches perpendicularly ; but there is an obvious limit to this. 

The photographs which I have prepared in this way are not 
surpassed by any others I have tried. I am accustomed to adjust 
them on the plate at a distance from each other somewhat less 
than that of the eyes (say between 2 and 24 inches from centre 
to centre). 1 employ no optical artifice, (i. e. interposed prisms, 
or lenses excentric to the eyes,) to superpose them ; but looking 
through the centres of the lenses, the superposition takes place 
naturally and easily. If the pictures are rather large, however, 
they must be more widely separated, and then some optical ex- 
pedient must be employed to produce deflection and aid the eye. 

‘Tuscaloosa, Sept. 6, 1853. 

P.S.—In every daguerreotype for the stereoscope which I have 
seen (as purchased from the opticians) the relief is grossly ex- 
aggerated. You will not find such the case with this. ‘The 
error of the manufacturers has been to make the points of view 
(in taking the photographs) too widely different. 
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Art. XXXVI.— Theoretic Determination of the Expenditure of 
Heat in the Hot-air Engine: Supplementary Article; by 
F'reperick A. P. Barnarp, Professor of Chemistry and Natural 
History, in the University of Alabama. 


A nearand direct expression may be obtained, for the total con- 
sumption of heat in the air engine, in terms of the numerical ratio 
between the cylinders, the fractional part of the stroke of the pis- 
ton before cut-off, and constants. We must include in this, how- 
ever, a loss from a source not considered in the article published 
in the last number of this Journal; viz., that which is occasioned 
by the expansion of the air at the moment of final escape. It is 
evident that if, at the close of the stroke, the air in the working cyl- 
inder has a higher elasticity than that of the atmosphere, it will 
expand as it emerges, until an equilibrium is established, and a 
portion of its heat will disappear.* ‘This is provided for in the 
following. We will employ, as before, 

T, to re pres sent the working temperature. 


0 that of the weather. 

y* “that of the air after compression. 

= ‘« that of the same at the moment of escape. 

is «the reciprocal of the coéfficient of expansion, 
491° F.) 


“eT ‘he other symbols employed in the former article, will be sim- 
ilarly employed here. 

It has been shown that, of the heat received from the furnace, 
there is nga, converted into expansive power an amount equal 
to (T— y—1). ‘There is also lost by expansion, in the act of 
escaping, the additional amount of (T—’). And there is a com- 
pensation, in consequence of cooling under the constant atmos- 
pheric pressure, equal to (#’—) (y—1). These expressions 
united, are reducible to 

(T—4 ) 
which is a general expression for the total expenditure. 

is not a constant. While T and remain the same, it 
will be a function of 7 and m, the length of the stroke before cut- 
off, and the ratio of the cylinders to each other in cross section. 
By Poisson’s first equation, 


* To the truth, in every particular, of the para lox introduced by way of illustra- 
ion, in the commencement of the former article, it is evidently necessa ry that the air 
th is supposed to escape after being heated without eee compression, should 
prevente fro as it esc: apes;—as, for instance, by being greti rned direct 
ly to the suppl ylinder.  Practie ally, however, it would be impossible for the re 
generator to ie ict from this air all the heat it had received; butif it could, the 
sult would be as there stated. 
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in which p’ is the working pressure, ¢ the density of the compres- 
sed air, p the atmospheric pressure, and ¢ the density of the atmos- 
phere, assumed =1. Now, if ¢” represent the density of the air 
in the working cylinder at the moment of cut-off, and ¢’” the den- 
sity at that of final escape, we shall have, by virtue of the same 
equation, for the pressure at escape (represented by p’’) 


> 


In this, if we substitute the foregoing value of p’, we obtain 


o/ \ y 
= | 
/ / 


But, as in the nature of things, p” must equal p, this ‘equation 


becomes, 


1=(-} } , or = 


Now, by Poisson’s second equation, 


1-1 
Whence, also, 
lo \ y~1 
6'=(9O+T)| | — 


And we have no occasion to determine 0” and 9”. 
For ¢ we proceed thus. In the last number of the Journal we 
have these two expressions. 
! 
T+O\1/1\ 7 mn 1/ l 
n=(—+ (-) and ¢=—, or 
\m) ¢ mn 
Substituting the value of m in the last expression, we obtain, 
after reduction, 


1 
Q 1; O+6\\7 
m\@+-T) 
And by substituting again in the preceding formula, we have 
finally, 


=(9+T) \ im \ OLT, 


O 9 / \ 7 
6 [ (a + ) +7) 


o 


1 
As the factors (0-+-0) ’ , and (9+T)’, may be regarded as 
constant, we may represent their product by a single symbol, as 
N, which being substituted will simplify the expression thus : 
7 
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Whence for the total consumption, 


/ 1 
 )y. 
\m 

Since we have all along regarded T as equal to 450°, @ to 491°; 
and 4 to 60°, T'+4 will be =941°, and N=791°-663. Hence 
finally, while these suppositions remain, 


7 
T—6")y =(941° —791°-633 | 
(T—6")y =(941 yi 


From this formula, making 7 =1°36, as before, we shall have; 

for the case of equal supply and working cylinders, 

186°55 MK, = 137°17 MK,=32-59 MK,,, 

which is a larger result than was obtained in the former article, 
while the effect of final expansion was disregarded. Supposing, 
as before, that the cylinder will contain 70 lbs. of air, the entire 
consumption of heat would be sufficient to raise a pound of water 
70 x 329-59 =2281°, ‘or to convert nearly two pounds of water 
into steam at 212°. The power of this steam, computed as in 
the former article, would be sufficient to raise 115000 lbs. one 
foot, or 19100 through the six foot stroke. But, as we have seen 
that the air engine will raise, on the present supposition, 56400 
lbs. six feet with the same expenditure, the expansion is in favor 
of air in the ratio 1 : 2-95. 

Supposing the cut-off at §, the mean pressure will rise to 
116600 Ibs., being an increase of more than 100 per cent., while 
the expenditure of heat will be increased but about 60 per cent. 
The steam which this heat would generate, would raise 30500 
lbs. through the six-foot stroke, showing an advantage in favor of 
air, as 1: 3-80. But if the steam is allowed to expand to the 
same extent as the air, the advantage will be reduced to the ratio, 
1: 2°80. 

A supply cylinder equal to the working cylinder, however, is 
too large foreconomy. ‘This is aconsequence of the loss of heat 
by expansion, in escaping, spoken of in the commencement of this 
article ; and it could not be true if the regenerators were capable 
of arresting the heat remaining unexpended at the close of the 
stroke, to the extent anticipated by the inventor. ‘l'aking the 
proportions of Ericsson’s cylinders, we shall have, for a 3 cut-off, 
186 units of heat consumed to every unit-weight or pound of air. 
But as the air is now but § of what was before supposed, our mul- 
tiplier will now be 47 instead of 70. On completing the calcula- 
tion, we find that heat enough will be expended, to raise, by 
means of steam at 212°, 12830 lbs. six feet. But the air engine, 
in this case, will raise 77660 lbs.,* to the same height with the 
same expenditure of heat; so that, here, the advantage is in favor 

* Stated incorrectly seventy-four thousand pounds, in the former article, 
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of air in the ratio, 1:6°05. If again, we allow an equal expansion 
to steam, the advantage will be reduced to the ratio 1 : 4-40, 

In ali these computations, as in the former article, we have con- 
sidered the value of the co-efficient of capacity for air (or 7) to be 
only 1°36. But there can now be no doubt that this ought to be 
put =1-40, or 1°41. Mr. Rankine (Lond. and Ed. Phil. Mag., 
June, 1853) adopts 1-4094, which is employed in the computa- 
tions that follow. The effect of the enlargement of this number, 
is to diminish somewhat the calculated power of the air engine, 
in every case. 

For the sake of making apparent, in a single view, the effect ot 
variations in the proportions of the cylinders, and of different posi- 
tions of the cut-off, the following table has been prepared, ex- 
hibiting a large variety of suppositions. ‘The little probability 
which seems now to exist, that any further attempt will be made 
to apply the invention in practice, renders the calculations rather 
curious perhaps than useful ; but they may serve to throw some 
light upon certain questions which have been topics of discussion 
with different writers on this subject. 

In this table, the symbols / and m stand as in the former article, 
for the length of the stroke before the cut-off (the entire stroke 
being unity), and the numerical ratio in cross section between the 
cylinders (that of the working cylinder being unity). In the 
column headed “ heat expended,” are given the numbers of units 
or degrees FE.) which the total theoretic expenditure would be 
capable of imparting to one unit of weight (or pound) of water. 
The column headed R, shows the theoretic ratio of advantage in 
favor of air, as compared with the steam which the heat expended 
would produce at 212°, the steam being supposed to work with- 
out expansion. ‘The column R’, shows a similar ratio, on sup- 
position that the steam expands as much as the air. Since these 
expansions are very variable, the numbers in this column are a 
less eligible criterion by which to judge of the relative theoretic 
economy of air and steam engines, than those of the column R. 
But as steam is often worked with much larger expansion than 
any that air admits of, an additional column is introduced, headed 
R”, which shows the effect of heated air as compared with that 
of the steam generated by the same heat, and expanded to three 
times its original bulk. 

All the powers in this table are computed by means of the form- 
ula, p. 248, of the last number of this Journal,* and on the sup- 


* In this formula as there printed there occurs an error. In the last term within 
1 
y-1 
parenthesis, the factor / should be 77. 
Also, in the particular formula, top of the following page, the numerator of the 


i 


first fractional term should read Aw’(A° “-1) instead of m’(2,'-1). These errors 
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position that the surface of the working piston is 22100 square 
inches, the stroke six feet, and the number of revolutions, ten. 


Ag regate horse “power of air engines, with the corre sponding expe nditure of heat, and 


ac mNparison with steam, 
85 85 | 279 2113 1:373 1: 2°16 
80 80 290 1989 1: 3°84 : 2°32 
7646 7646 292 1900 1: 4-00 1; 2-52 
75 7 | 29] 1864 1:4:12 1: 2-61 
70 -70 | 284 1740 1: 3-99 1: 2-76 
| 273 1657 1: 395 
) 65 | 268 1616 1: 387 1:2°70 
60 60 | 241 1492 1: 363 1: 2°65 
85 | 303 1: 2-77 1: 1-60 
‘80 1: 2°72 1: 164 
| “75 360 1: 1-67 
1: 2:50 1: 1°66 
] 65 103 1: 326 1:2:33 1: 163 
60 415 1:3°25 1: 2°23 
85 80 3208 1: 4:37 1:36] 1:2:18 
So 75 336 1: 4°38 1: 3:45 1:219 
85 ‘70 359 1:43] 1: 3-24 1: 2:15 
85 374 1: 4°26 1:311 1:2:13 
85 65 38] 1:4:14 1: 2-99 1 : 2-07 
60 | 397 1 4°08 1:2°79 1: 2-04 
SO 319 2183 1:4°73 1:3:°75 1: 2:36 
80 40 340 2390 1 : 4°68 1: 3:52 1: 2°34 
SU 356 2530 1:46) 1: 2-30 
‘69 362 2606 1: 4:59 1: 2-29 
80 60 378 2833 1: 4:37 1:2:18 
q 70 315 2047 1: 9°00 1: 2:50 
75 2 | 331 2197 1: 4°90 1: 2-45 
75 65 | 340 2267 1: 4°58 ] 1: 2:44 
75 60 355 2484 1 : 4°67 lL: 1: 2-33 
7 | 299 1870 | 1: 5°23 1: 3:50 1:261 
7 65 306 1936 1:5°17 1: 3:67 2-58 
0 60 32s 2144 VU! 1: 3:43 1: 2°50 
7 | 235 1 : 5°67 1:46] 1: 2:83 
7 | 259 3 1:41 1: 2°76 
65 281 32 1:38 1 : 2°66 
| ‘60 | 301 1:5'14 1: 332 1: 2°57 
6 | 60 | 287 1813 1:5°18 1: 3:55 1: 2:59 | 


The column R” shows that there is still a 
ance in favor of air, as respects economy of heat, even w 
steam is worked with pretty large expansion. 


large theoretic 
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ut as these processes are not all simple, the misprints may not be detected without 


ice of their existence. 


In the numerical value of the maximum j 
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vantage is somewhat greater than it appears in the table, since 
this column is computed by regarding the expansion of steam as 
conforming to the law of Mariotte. 

There are large drawbacks, however, which have not been con- 
sidered. In the first place, the regenerators cannot possibly (as 
our supposition has presumed) abstract from the escaping air all 
the heat down to the temperature ”. ‘There must also be great 
loss by radiation and conduction. Much heat is carried off by 
the leakage of the heated air, and finally the escape of heat 
through the smoke pipes cannot but be largely greater than occurs 
in heating water in boilers. 

Capt. Ericsson allows a loss of 30° from the first of the causes 
above named. This would amount to from 12 to 25 per cent. 
upon the total theoretic consumption. In working with / =m, 
it would be 20 per cent. ; and this alone would make a consider- 
able reduction upon the favorable ratios in the table. 

It will be seen, by inspection, that if power is sought without 
regard to economy, large supply cylinders are to be preferred. 
The construction proposed by the present ‘vriter in the last num- 
ber of this Journal, renders the use of such cylinders practicable, 
though it would not be so on Ericsson’s plan. 

If economy is sought at the expense of power, cylinders from 
‘60 to % in cross section, furnish the best results. In this point 
of view, Capt. Ericsson’s proportions are well chosen. It is also 
apparent that the cut-off which produces the most economical re- 
sults is at ‘75 or thereabouts, whatever be the ratio between the 
cylinders. 

But, on all accounts, it is evident at a glance, that the supply 
cylinders between ‘70 and ‘SO in section (probably about °75 in 
preference to any other) are most eligible. Very little is lost by 
their use, in point of economy, while there is secured a very great 
gain of power. 

But here probably we encounter the great and it is to be ap- 
prehended the inseparable obstacle, in the way of the success of 
the hot-air engine viz., the practical difficulty of heating the 
great mass of air with suflicient rapidity. Suppose we make 
all reasonable allowances for the effect of friction, leakage, and 
clearance of cylinder, it is not possible after all to bring down the 
power so low as the experiment with the “ Ericsson” ship showed 
it in fact to be. 

Capt. Ericsson, for instance, says that a pressure of half a pound 
to the inch, is sufiicient to overcome resistances. At 12 pounds 
above the atmosphere in the reservoir (what he aimed at), this 
would constitute a charge of about 15 per cent. upon the power ; 
for with 12 pounds actual pressure, but about 3-4 lbs. pressure 
over resistances is obtained. For leakage we have no reliable 
data upon which to form an estimate; but we know that in the 
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ship, the leakage was actually large, and it will probably be 
not far from the truth to put this at 15 per cent. more. We thus 
obtain a reduction of thirty per cent. in all, while the engines fell 
as far as fifty per cent. below their aggregate theoretic power. 

The remaining deficiency can hardly be accounted for, but by 
supposing that the air could not be heated by furnaces and regen- 
erators both together, to a sufficient degree and with sufficient 
rapidity to maintain the theoretic pressure, and the assuined velo- 
city of piston. This explains the statements made by reporters 
present on the trial trip, that the temperature of the working cylin- 
der did not rise above 440°, and also Capt. Ericsson’s repeated 
assertions that he could not carry more than 8 pounds of pres- 
sure. And this may satisfactorily explain the published state- 
ment which has remained for two months uncontradicted, that 
the original plan of heating the air has been entirely abandoned. 

The results towhich this investigation has brought us, are less 
encouraging than were anticipated, or than, in the beginning we 
even desired to find them. We are compelled to look, at present, 
much less hopefully upon this invention than we have been dis- 
posed to do heretofore ; so much less so, as to apprehend that it 
can never come into successtul use as a motive power. 


Univ. of Alabama, Aug. 80, 1853. 


Arr. XXXVII.—On the Consolidation of Coral Formations : 
by James D. Dana. 


At the Cleveland meeting of the American Association for the 
Advancement of Science, in August last, Prof. Horsford read a 
labored reply to the writer’s criticisms* of his views, on the con- 
solidation of coral limestone. ‘This paper by Prof. Horsford, has 
appeared in several daily newspapers, and has thus had a wide 
circulation. Deeming the public papers no proper place for sci- 
entific controversy, either for attacks or replies, and knowing 
that an author may not hold himself responsible for the accuracy 
of articles thus published, the writer had intended to take no 
notice of the arguments of Prof. Horsford, until they had appeared 
elsewhere. But on finding evidence in the date of the reading of 
the paper at Cleveland, (friday, July 29,) and its appearance in 
the Boston Traveller, (Monday, Aug. 1,) that the article was in 
type before it was read, and that therefore, it may have been set 
up long enough before the meeting of the Association to allow of 
Prof. Horsford’s correcting the proofs,+ there appeared to be suffi- 


* This Journal, [2] xiv, 41( 


+ We mizht give further evidence on the above point, but deem it unnecessary. 
Th paper occupies 54 columns in the Traveller, each about two feet long. 
We understand that Prof. Horsford considers us as having refused the publication 


of any reply from hin We wrote him that we should submit his reply, when sent 


i 
as 
l- 
iS 
it 
y 
at 
rs 

l, 

it 

} 

n 

it 
- i 

y 

it 

f 


358 J.D. Dana on the Consolidation of Coral Formations. 


cient reason for considering Prof. Horsford responsible for what 


he had thus published, and for subjecting his statements to a brief 


notice in this place. I was not present at the meeting of the 
Association where the paper was read. 

[ propose therefore, to touch briefly upon some of the more ob- 
vious errors, misapprehensions, or inadvertencies, into which Prof. 
Horsford appears to have fallen. 

I. Prof. Horsford’s investigations were made principally upon 
what he calls the “crust-rock,” one of the two kinds of coral for- 
mations which he mentions ; and this might be supposed from his 
descriptions to be a common form of the coral reef rock. In fact, 
it isan uncommon variety. I found nothing like it in my ex- 
plorations among the Pacific reels and islands. The ordinary 
submerged reef rock, the prevailing rock wherever there are re: 


] 


regions, has no resemblance whatever to the “crust-rock,” and ts 
distinet also from his “oolitic” rock. It is sufficient to account 
for the misapprehension which Prof. Horsford appears to be undet 
respecting reef rocks, to state that he has never seen a coral reef. 


II. Some examples of a thin calcareous crust, are described by 
the writer as occurring in the Sandwich Islands. Prof. Horsford 
errs in regarding these as examples of his “crust-rock”. The 
author has described them as a surface formation upon elevated 
hiils of coral sand rock ; that is, as mere surface crusts upon the 
“ oolitic” variety of Prof. Horsford; it is of much more modern 
origin than the rock itself, and not one of the two prevailing va- 
rieties of reef rocks, any more than a stalagmite is an example of 
the rock which it encrusts. 


IIf. Prof. Horsford supposes erroneously that the explanation 


of the origin of this crust which I give, has been applied by me to 
the West India “ crust-rock.” Not having seen that rock in pl 
I have offered nothing upon its origin or consolidation. 


IV. Prof. Horsford proceeds in his theory upon the supposition 
that the coral sands of seashores and submerged coral deposits ot 
reef grounds, contain a large per-centage of animal matter. This 
conclusion, he has not sustained by an examination of these ma- 
terials from various regions: he is satisfied after an examination 
simply of some specimens of his “ crust-rock ;’’ and proceeds at 
once to theorise for ail coral formations: for if he does not say in 
so many words that his theory is intended for coral rocks gener: ally, 
the manner in which he has replied to my objections, and the use 


us, to Dr. Gibbs, our collaborator in charge of chemistry and physics, and that 
his opinion its chemistry and statements of facts wer correct, t would be publ } 
also, that if his forn r paper had been thus submitted, it would not have ippear 
in this J nal, on the ground of its incorrect chemical prin ples Had his re 
reply been sent us, we should probably have saved Prof. Horstor | the publicat 


some of its errors. 
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he makes of the facts I have published, show that he intends for 
it this universal application. 


In the analyses of the “crust-rock” in Prof. Horsford’s for- 
mer paper, he claimed to have found in one case, 20 per cent. of 
animal matter. In the recent paper, another analysis is given in 
which there are but 1:47 per cent., (no more than was found by 
Prof. Silliman, Jr. in some of the bleached corals,) and the differ- 
ence is accounted for, on the ground that the “stage of decom- 
position of the organic matter was further advanced” than in the 
specimens before examined. ‘This recent analysis is therefore no 
confirmation of the former results : moreover, the discrepancies in 
the earlier analyses, pointed out in my former paper, have shown 
them to be not altogether trustworthy, and Prof. Horsford now 
admits that the object of the first analysis was qualitative rather 
than quantitative. ‘The foundation for the theory proposed, is 
therefore based on a scanty supply of imperfectly ascertained data, 

VI. In discussing the chemical objections to his theory, he 
comes at last to the point on which the whole turns,—the forma- 
tion of hydrate of lime,—and thus observes: 

‘Prof. Dana proceeds : But suppose the uncombined ammoni i. to be 
ormed during the decomposition, ail this ammonia precipitate the hy- 
rate of lime from the solution of the sulphate? Jt is perhaps sufficient 
to say in regard to this statement of Prof. Dana’s, that it was written in 
ntire mis ipprehension. It isdue to myself however to add, that | have 

er uttered anything of the kind, and that in an earlier allusion to the 

the learned author correctly states what I did say. He says in 
ating my views. * The ammonia resulting from the nitroge n, car- 
off the s ilphuric acid [of the sulphate of lime |* as sulphate of am- 

, and leaves the lime as a SOLUBLE hydrate.’ ” 

The small capitals and italics are Prof. Horsford’s. 

The assertion, “I have never uttered anything of the kind,” is 

‘ible and apparently decisive. 

The verbal difference between the statement alleged to be er- 

cous, and that acknowledged to be correct, consists in sub- 

v 3 Pr cipitate for separate, and in omitting the word soluble. 
Judging from the peculiar stress laid upon the word soluble by 
the use of capitals, it might be supposed that Prof. Horsford be- 
eved in a souus.e hydrate, as distinct from another which was 
in soluble. 

Sut chemists know of but one, and that takes 8 parts of 

water, at 60° EF. (according to Daltor 1) to dissolve one part, or it is 


about one half as soluble as sulphate of lime or gypsum :t in pro- 


sti t tin 


wg 
445 


rof. Horsford in his former paper, uses the words, “The nitrogen going over 

the form of ammoniaat a lat r peri 1, decomposed the sulphate of lime, forming 

phat nmonia and soluble hydrate of lime. We therefore add, “of the sul 
phate of lime,” to make the statement complete. 

+ According to Bucholz, g3 psum dissolves in 460 parts of water, either hot or cold, 


to Giese, in 380 parts of coldand 388 parts of boiling water—Gmel. Chem. 
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portions larger than this, it would be precipitated whenever separ- 
ated. The two statements would therefore seem to a chemist to 
be very much of a kind, if not identical,—unless it is meant that 
more than ene part of the hydrate to 778 of water would never 
be separated. 

We pass to the chemistry of the passage which is the important 
point in the whole discussion,—for if false, the theory proves 
to be no better in its principles, than in its alleged facts. 

Now it is well known that ammonia will neither separate, nor 
precipitate, soluble or insoluble hydrate of lime, by action on the 
dissolved sulphate; on the contrary, sulphate of ammonia is 
readily decomposed by a salt of lime, or by its hydrate. What 
avails then the long array of facts and arguments with which 
Prof. Horsford fills up his paper? Much might be brought for- 
ward on other parts of his chemical discussions, but as the key- 
stone of his theory is gone, it would be a waste of words.* 


VII. Prof. Horsford repeats from his former paper another mode 
of consolidation, viz., “'The deposition of finely powdered car- 
bonate of lime, with mucilaginous matter filling up the interstices 
between the grains of rock, and serving to increase the cohesion.” 
This idea of making rocks by sticking the particles together with 
mucilage, (or with glue, as is implied in another place,) is quite 
original with Prof. Horsford. It needs no discussion. 


VIIL. After going over, with many details, the prominent points 
in the theory of consolidation proposed by him, Prof. Horsford 
presents another view which was barely intimated in his former 
paper, and which falls in with the theory that I had been led to 
adopt. 

Before remarking upon it, I would state here that [ have my- 
self brought forward no original theory on this subject, but in- 
stead, have only appealed to a principle more or less fully received ; 
—that of consolidation through the carbonate of lime dissolved 
in the carbonated waters which penetrate the deposited coral mud 
or sand. The beach sands and the drift heaps formed by the 
winds,—or in a word, all accumulations above low tide level,— 
are alternately wet and dry, under the action of the sea, and also 
the oceasional rains. ‘The rains are known to contain some car- 
bonic acid, and the sea water also has been found to include a small 
proportion, so asto be able to dissolve some carbonate of lime, and, 
in time, produce the consolidation. With reference to submerged 
deposits, the same principle was supposed to operate ; but as there 


* Prof. Horsford insists in his article upon a certain order of decomposition, which 
is necessary to his theory ; sulphuretted hydrogen being an early step, and ammonia 
or an ammoniacal salt the later. Facts in nature are the reverse of this. Moreover, 
he supposes the gas from anir 1al decomposition, often calle d sulphuretted hydrogen 
from its smell, to be actually this gas or mainly so and uncombined, which again 
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is no drying in the process, it was suggested with hesitation that 
there might be a chemical action under the influence of the mag~- 
nesian salts of the ocean, leading to a double carbonate of lime 
and magnesia, that is, a dolomisation,—Haidinger and von Mor- 
lot having shown that such a chemical change may be produced, 
at least under the influence of heat, and B. Silliman, Jr., having 
found a specimen of reef-rock to be a magnesian carbonate of 
lime.* The author has acknowledged that the subject required 
further investigation. It is possible that the superincumbent pres- 
sure may be one agency in promoting consolidation in the sub- 
merged deposits. It is altogether probable, that the process of 
animal decomposition going on within these beds, tends to pro- 
mote, through the play of molecular forces thus set in action, (a 
kind of catalytic or “ presence” influence, ) the solidification of the 
mass by the crystallization of the carbonate of lime m solution,— 
a play of forces of one kind inducing the molecular action result- 
ing in cohesion ; and the same circumstances or condition would 
be particularly favorable for chemical changes, like that of dolo- 
misation. 

Prof. Horsford deserting in part, his favorite theory, here takes 
the old ground that consolidation may result through the car- 
bonic acid in the permeating waters, and adds the suggestion 
that the carbonic acid might be derived from the decomposition 
of the animal matter within the coral mud,—which appears to 
be a sensible idea. 


IX. In discussing this last-mentioned point, he says: “The 
slowly evolved carbonic acid would give to the surrounding pul- 
verulent carbonate of lime, if not perfect solution, a degree of 
mobility which would permit the larger grains of carbonate of 
lime to attract it to themselves, and thus yield a kmd of cement ;” 
and again, “ The carbonic acid would give mobility to the car- 
bonate of lime, which would take on, according to the perfection 
of the solution, more or less of crystalline form.” We confess we 
do not understand this “ mobility.” Infusorial mobility is out of 
the question ; and what else shall we suppose was intended? 'The 
developed carbonic acid might shove the particles first one way, 
and then another, but this is not a consolidating process. If by 
mobility it is meant, that the waters thus carbonated would dis- 
solve some of the carbonate of lime, and so give the particles 
mobility, and thereby promote consolidation, it is the old idea, 
though strangely expressed. If he means (seemingly he does 
hot) that the process of decomposition is one promotive of con- 
solidation, by a sort of catalytic influence, as above remarked, it 
might have been more distinctly explained. 


* Dana’s Exp. Exp. Geol. Report, p. 153 
Secoyp Senigs, Vol. XVI, No. 48.—Noyv., 1853. 46 
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X. The absence of carbonic acid from sea-waters is a point 
which Prof. Horsford endeavors to prove by reference to several 
analyses. But is it true that carbonic acid is evolved as he allows, 
from the decomposition of animal matter in the mud or sands, 
forming the bottom of coral-reef regions, and yet that none 
escapes, so as to be found in the waters of these regions? It is 
obviously impossible. 

Many analyses have actually found the carbonic acid or car- 
bonate of lime. ‘To meet the case fully, the analyses should be 
made of waters from reef regions, and not of those from the 
open sea. But Darondeau and Henry have found carbonic acid 
even in the air dissolved in various sea waters at different depths ; 
and as their results are of some general interest, we cite the fol- 
lowing table from the Annales de Chemie et de Physique, \xix, 
103. The latitudes and longitudes are reckoned from Paris. 


Density parts o at }00 parts of gas. | 
Time collected Lat. Long. Depth. at at O° C., & 
Poms mm, pressure, Oxyg NitrogenjCarb. a dj 
Aug. 30. 11° 8’ Nn. |108° 50’ w Surface | 102594 209 6-16| 8333 | 1051 
} 0 fath., 102702 223 10-09, 71-05 | 1806 | 
Mar. 19, 11° 43’ 87° 18’ Surface | 102545 1-98 5°53) 80°50 | 13-97 | 
200 fath. 102663 3 04 | 329! 3856/5815 | 
May 10, 18° 0'N 85° 32’ Surface 102611 191 634) 80°34 | 13-22 
“ “ 300 fath. 1°02586 2:43 64:15 | 30°13 
Ju 31. °37 24° 5's 52° 0 urface | 102577 1:85 77-70 1-12-46 
150 fath.! 102739 275 985) 53-23 | 31-92 
Aug. 24, '37 3 11° 47’ 400 fath.: LO2ZTUS 244 67-01 | 


XI. Prof. Horsford in his former paper, attributes the coral 
mud of coral islands “in part,” (I did not intentionally suppress 
this qualifying expression in my citation of his views,) to “the 
stone plants which flourish in the waters within the reet, and 
which admit of ready reduction to extreme fineness.” In men- 
tioning my objection to this view, he says :—* It is unfortunate 
that we find the author (Prof. Dana) elsewhere remarking: ‘ The 
Nullipores, properly calcareous vegetation, (stone plants, ) flourish 
best along the line of breakers and form thick accumulations 
upon the reefs.’ ” 

There are two misapprehensions here. First, Nullipores, and 
especially those that flourish in the breakers, are generally less 
fragile than corals themselves, being in solid calcareous branching 
‘forms, or incrustations, and always without cells. Secondly, the 
accumulations alluded to in the quotation from my Report, are ab- 
solutely solid massive limestone, and not deposited grains or mud, 
and they arise from successive growths over one another of these 
incrusting stone-plants. 


Prof. Agassiz found in the West Indies, large accumulations of 


fragments of tender calcareous Alge ; and these Prof. Horsford 
evidently had in mind: but a calcareous mud is almost as readily 
made by the moving waters out of the fragments of coral as ol 


these Algie. 
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XII. To the principle, abundantly exemplified, that on shores 
where the waves break heavily, beds of pebbles or sand are pro- 
duced, since the waters convey off the finer particles, and leave 
only the coarser; and on those where the motion of the waters is 
gentle, trituration produces a mud more or less fine, because the 
triturated material is not only ground up fine, but is deposited to- 
gether where it is ground up; Prof. Horsford observes, giving to 
the theory a rule-of-three form, which is entirely his own: ‘As 
an application of the theory, that the less the agitation the finer 
will be the powder, the writer (Prof. H.) asks, what degree of 
fineness would be obtained where water is entirely at rest ?”—a 
profound problem, which may be paralleled, and perhaps eluci- 
dated in some slight degree, by the enunciation of another of 
equal significance, bearing upon the laws of motion in general :—- 
If the slower a coach moves the longer it will take to go a mile, 
how long will it take if it does not go at all? 


XL. Prof. Horsford passing from reef-rocks to coral polyps, 
suggested with reference to the secretion of carbonate of lime 
that “‘ the carbonate of lime of the coral, was the fruit of simple 
double decomposition of the sulphate of lime in sea water, by the 
carbonate of ammonia exhaled from the living coral.” ‘To this sug- 
gestion I objected in my former paper, on the ground that the ex- 
cretions could not turn about and aid in the secretions.* , He now 
says, ‘‘it appears to me that the precipitate of carbonate of lime 
under the circumstances supposed, would take place in the walls 
of the cellules, where the carbonate of ammonia is set free, and 
would of course take the form of the cellules:’’—thus making the 
secreting cellules produce, contrary to all that is known, carbonate 
of ammonia, one of the results of the ultimate decomposition of 
animal matter. 


XIV. The deposition of carbonate of lime from calcareous 
waters is the last point which I will now mention. Prof. Hors- 
ford commences his observations on this subject as follows : 


“ He (Prof. Dana) remarks: ‘Among the modes of consolidation 
of limestone or carbonate of lime, the following are enumerated by 
Prof. Horsford ; 1, the common mortar process; 2, that of hydraulic 
cements ; 3, that of deposition from calcareous springs.’ Of the last he 
says: * The waters containing carbonate of lime held in solution by an 
excess of carbonate of lime, upon reaching the surface under less pres- 
sure, and the influence of a high temperature (higher temperature, in 
the manuscript, E. N. H.) give up the carbonic acid so that a precipi- 
lation of the carbonate of. lime takes place. But is this pressure or a 


*T have stated in my report, that the coral polyps have probably the power of 
der ving the lime by secretion from the sulphate of lime present in the waters ; 
but I have not undertaken to point out the exact character of the change, as th 
question has not been investigated. 
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higher temperature needed ? The common deposition of carbonate of 
lime from the waters dripping through the roofs of caverns is evidence 
to the contrary.’ 

‘| quote the whole literally, with its various inaccuracies to illustraie 
the haste with which the article was penned. 

‘** The pith of the criticism is the gratuitous intimation that dimin- 
ished pressure and elevated temperature are not required for the escape 
of carbonic acid, in order to the precipitation of carbonate of lime held 
in solution by carbonic acid.” 

He goes on to illustrate by reference to soda water, etc. In 
another place, after mentioning the remark of the writer, he says, 
with point, ‘ The reply to this may be found in elementary works 
on chemistry.” 

I do not care to damage by my remarks any elementary work 
on chemistry. But how does the case stand? Prof. Horsford 
is right as to the pith of my criticism, and also as to my opinions 
being given gratuitously. Now suppose we collect some of the 
water dripping from the roof of a cavern ; and suppose we cool 
it down at once from 60° F. to 40° F., and allow such a wind 
as occurs often at the Mammoth Cave to blow over it, would 
it not evaporate, and the carbonate of lime be thereby deposited ? 
Suppose again the barometric pressure upon that water could be in- 
creased from one atmosphere to two, would not the winds still pro- 
duce evaporation and a deposition of the lime? There can be only 
an affirmative reply to these questions. All that is needed is evap- 
oration, and this may take place with a diminished temperature 
and increased pressure. If we should now take that water and 
attempt to deposit the carbonate of lime by means of heat, it 
would be necessary according to such elementary treatises of 
chemistry as we have seen, to raise the heat to the boiling point 
of water, before the carbonic acid would be entirely driven off, 
and the carbonate of lime which it contains, would be deposited." 


In conclusion, I would wish Prof. Horsford better success in his 
further researches upon coral formations ; I doubt not that what- 
ever he may offer which shall throw actual light on the subject, 
will be gladly welcomed by all. I have entered into this discus- 
sion only because erroneous statements unanswered are received 
by many as truths; and once adopted, they are apt to cling most 
pertinaciously to the science. The chemistry of coral or cal- 
careous formations is a fair field for research, and important de- 
velopments will no doubt reward careful study. 

* As to the “ various inaccuracies” above, on which a grave charge is rested, there 
is but one which the author has discovered, that of writing carbonate of lime for car- 
bonic acid: we could point out almost the same error in the paper we are reviewing ; 
but we think it degrading to descend to such trifles in a scientific discussion. The 
error of high for higher, moreover, is Prof. Horsford’s, as he acknowledges ; it was 
printed high in the Proceedings of the Albany meeting of the Association, where his 
article first appeared; and in the copy of the paper, revised by him for this Journal, 
where it was published at his request, the error remains uncorrected. 
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Arr. XXX VIII.—Reéramination of American Minerals Parr 
; Carrollite; Thalite; Hudsonite ; Jenkin- 
site; Lazulite; Kyanite; Eleolite ; Spodumene; Petalite: 
by J. Lawrence Smirn, M.D., and Georce J. Brusu, Ph. B. 


27. Danburite. 


Ts mineral has as yet been found in this country only at one 
locality, Danbury, Conn. It was first described by Prof. C. U. 
Shepard,* and considered by him a hydrated silicate of lime and 
potash. Still later it was examined by Dr. H. Erni,t and boracic 
acid was found to be an important ingredient in its constitution ; 
in his analysis, however, a large amount of alkalies is indicated. 
As the results of our analyses show but a trace of these sub- 
stances and no other base but lime, it is possible that Dr. Erni’s 
alkali determination was made, through mistake, on some of the 
feldspar accompanying Danburite, as it not unfrequently happens 
that the granular portions of the feldspar resemble the lighter 
varieties of Danburite. This supposition appears reasonable, as 
the silica and lime of his determinations agree with those about 
to be stated. 

The composition as given by the authorities mentioned are, 

Bi Ca Al 
600 2833 1.70 ¥!085 K(withNa?)and loss 612 H80 =100. Shepard, 


74 2280 Mg198 Pe and Al211 K431 Nags82 Bo24=100. Erni. 
The results of the analyses just made, are as follows: 
a 2 3. { 
Silica, 48°10 48°20 
Alumina, ) 
Peroxyd of iron, 80 1°02 
Manganese, 56 
Lime, 22°41 22338 22°92 22°11 
Magnesia, . 40 undeterm. —- 
Boracic acid, 277 27:15 — 
Ignition, 50 ‘50 
100°00 99:20 
This corresponds to the following constitution, 
Pr. ct, Ox. ratio. 
4 ats. Silica, 49°42 
3 “ Boracic acid, . 28°02 3 
3 “ Lime, 22°56 


It is not easy to decide upon the formula by which Danburite is 
to be expressed. ‘The same difficulty occurs here as in the case 
of datholite ; Berzelius considering the lime only as acting the 
part of base, while Rammelsberg regards the boracic acid also as 
performing the part of a base. ‘The formula for Danburite under 
these views would be expressed by 

2a Si? + Ca B* or Ca? Sit + B Si? 


* See Am. Jour, Sci, [1] xxxv, 129. + Am. Jour. Sci., [2] ix, 286. 
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We are in favor of regarding the latter as representing the true 
formula. 

If Danburite be examined in its relation to datholite, it will be 
found to differ from the latter in having just one half the number 
of atoms of lime minus three atoms of water. 

Cas Sit + Be Si + Datholite. 

Ca? Sit + Bs Sis == Danburite. 
This mineral forms then the second natural borosilicate of lime 
Its physical characters have been fully described elsewhere. 

The results of the analysis somewhat surprised us, as we confi- 
dently expected to find alkalies ; of course much care was directed 
to the settling of this question, which from the simplicity of the 
composition of Danburite was easily done in the following man- 
ner. To one gramme of the mineral, strong hydrofluoric acid was 
twice added, the mass carefully heated and evaporated nearly to 
dryness on each addition ; finally, sulphuric acid was added in ex- 
cess, the whole evaporated to dryness and ignited; the residu 
weighed 563 milligrammes, of which 544 were sulphate of lime, 
the remaining 19 being composed of alumina, iron, manganese, 
and magnesia. The 544 milligrammes of sulphate of lime, cor- 
respond to 22:44 pr. ct. of lime in the mineral used, proving, 
clearly that the remainder was all volatilized under the action o! 
hydrofluoric acid; which according to previous experiments was 
shown to consist of silicic and boracic acids. Three repetitions of 
the above experiment gave perfectly concordant results: in fact 
no more beautiful proof could have been had of the absence of all 
other bases but lime, in any very sensible quantity. Moreover 
the amount of lime thus indicated, agrees perfectly with that 
obtained by the direct method of analysis. 

The boracic acid was estimated by first ascertaining the exact 
amount of silica by a soda fusion, and then deducting this quan- 
tity from the entire loss of a given quantity of the mineral undet 
the action of hydrofluoric acid. 

The specimens examined were among the finest that have ever 
been found, and were procured by Mr. Brush at the locality. 


28. Carrollite, a Copper-Linnaite. 
This mineral occurs at Finksburg, Carroll Co., Maryland, and 
was described as a new species by Mr. W. L. Faber.* He gave 
as its chemical composition, 


s Co Ni Cu Fe As Si 
97-04 23°50 1°50 32°99 5°31 1°82 214 


Formula 2Co S +Cu?S. 
Our attention was first called to this mineral from the unusual 
relation of the sulphur to the metals in its composition, it beimg 
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we believe the first example of a natural subsulphuret that had 
been observed, the relation being R*S°. 

Having been furnished through the kindness of Prof. Dana, 
with an abundance of the mineral to select from, which he had 
procured from original specimens in the hands of Prof. Booth, it 
was carefully separated from the copper pyrites with which it is 
associated. A reéxamination of it gives the following for its 
physical and chemical characters. Hardness 5-5; sp. grav. 4°85.* 
Lustre metallic ; color steel gray ; fracture uneven, without suffi- 
cient indication to make out clearly the nature of its cleavage. 
The results of three analyses are 


1. 2. 3. 

Sulphur, 41°93 ‘ 10°94 ‘ 10°99 
Cobalt, 37°25 38°21 ‘ 37°65 
Copper, ° 17°48 1779 ° 19°18 
Nickel,4 154 ‘ 154 154 
Iron, ‘ 1°26 ‘ 155 1-40 
Arsenic, trace ‘ ‘ trace trace 

99°46 100°08 100°76 


These correspond to the general formula 
RS + R? 8: 
as will be seen by comparing the amount of sulphur required for 
the metals indicated in the three analyses with the quantities 
found. 


1. Sulphur 2 Sulphur. 3. Sulphur. 
Cobalt 725 27-00 S21 2768 3765 272 
Copper 1748 12°78 
Nickel 154 112 1-54 1-12 154 1-12 
1:26 9% 1°55 115 1:40 
40°70 41°83 42°14 


Substituting cobalt for the copper, iron and nickel, the entire 
mount of the cobalt would be represented in the three analyses 
by 56°37, 57-92, and 58°50 pr.ct. The formula requires 
Atoms Pr. ct 

This is the formula and constitution of Linnzite, and the min- 
ral in question is a copper Linnzite similar in composition to the 
ne from Riddarhythan, Sweden. 

The composition of this mineral is interesting, as it furnishes 
the only example in the mineral kingdom of the isomorphism of 
copper and cobalt, where the latter may be replaced to a greater 
or less extent by the former. Among artificial products exhibit- 
ing this replacement, we have the cupro-sulphate of cobalt with 
10 and with 7 atoms of water, the latter crystallizing in oblique 
prisms, like the sulphate of cobalt with the same number of atoms 
of water, which is also the form of green vitriol. 


* It may be well to remark that there is a typographical error in the statement 
the sp. gray. of Linnwite in Dana’s Mineralogy ; it is never above 5:00. 
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29. Thalite, identical with Saponite. 


This mineral was originally described by Dr. D. D. Owen,* by 
whom it was found on the north shore of Lake Superior, diffused 
in the amygdaloidal traps of that locality. At the time it was first 
noticed, it was supposed to contain a new element, which was 
called thalium; the mineral itself was named thalite. Through 
the kindness of Dr. Owen we were furnished with some of the 
mineral, which was subjected to most careful analysis, the result 
showing nothing in its composition by which it differs from sapo- 
nite ; and all attempts to isolate a new earth from it were vain. 
A second portion of the thalite, with some of the supposed thalia 
was sent us by Dr. Genth of Philadelphia, which was labelled, 
‘not quite pure ;” its composition, however, differed from the first 
principally in containing less water, as it was allowed to dry fora 
greater length of time—it being a common thing for saponites to 
lose more or less of their water by desiccation in the air. 

The result of the examination of the thalite was given in a note 
in the last number of this Journal. Many of the reactions con- 
tained in the original description of thalite and thalia we have 
been unable to recognize, among them the evolution of chlorine 
by the action of hydrochloric acid, and the precipitation by a 
neutral solution of succinate of ammonia. ‘The pea-green color of 
the concentrated hydrochloric acid solution of the thalia, prepared 
in the way mentioned by Dr. Owen, is easily explained by the 
presence of an exceedingly minute quantity of the chlorid of 
chromium, as the smallest trace of this last metal will, under the 
circumstances, produce that color. 

The results of our analyses are as follows: 


A 2. 

Silica, . 45°60 48:89 
Oxyd of iron, 2°09 ‘ ‘ ‘ 246 
Manganese, . ‘ trace trace 
Lime, ‘ 1-07 
Magnesia, . 24°10 24°17 
Potash, § 

98-84 99°22 


The specimen No. 1, as already stated, came directly from Dr. 
Owen, No. 2 from Dr. Genth. The original analysis of Dr. Owen, 
with the exception of the new earth, does not differ very mate- 
rially from the above, when we consider that the saponites vary 
more or less in their composition. It is as follows : 

Si Al Fe new earth Mg K Mn Ii 

42 4°6 15 10-12 20°5 08 trace 18 


* Jour. Acad. Nat. Sci. Philad.,, ii, part 2d, 1852. 
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If then the existence of a new earth in this mineral cannot be 
established, it is clear that it must be a saponite, with which min- 
eral it is identical in physical properties. 

30. Hudsonite, a Pyrorene. 

This species was described by Prof. L. C. Beck.* It has since 
been shown to be a pyroxene in which a portion of the silica is 
replaced by alumina. Beck and Brewer obtained for its composi- 


tion, 
26°94 11°22 6°03 2°24 12°71 = 99°14. Brewer.t 
37°90 12°7' SH sO 11°40 = 100°72. Beck. 


A recent examination of some specimens has shown the pres- 
ence of a considerable amount of alkalies. The mineral was re- 


ceived from Mr. Silas R. Horton, aud is the same as was sent by 
him to Prof. Beck. The results of two analyses are, 


2. 
Silic . . . . . . 
Protoxyd of iron, ) 80°57 
va O52 
ones is 
1°95 
10017 


Considering the alumina as replacing silica, these give the oxy- 
gen ratio of pyroxene and the formula R* (si, Al)* 


The green mineral that occurs in velvety coatings on the mag- 
netite of O’Neil’s mine, in Orange County, N. Y., has been des- 


bed by Prof. Shepard.t as a new species. Its intimate associa- 
tion with magnetite, renders it somewhat difficult to obtain it 


erfectly pure; but by placing the fine particles of Jenkinsite in a 

ssel of water, and stirring the mass with aclean rod of soft iron, 
that passes through an electro-magnetic coil in connection with a 
battery, every particle of magnetic iron is removed. ‘'T'wo difter- 


purified, procured at different times from Mr, 


Silas R. Horton and Mr. John Jenkins, gave 


nt portions thus 


87-49 
iro 2060 
inganest 1 405 
Ma i 22°75 
Water, l ) 13°48 
90°39 90-9R 
* Mineralogy of N. York, p. 310 + From Dana's Mineralogy, 3d ed., p. 267. 
+ Tor 1 fol xii 
+ Anis vournal, ove 
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From these we obtain the mean oxygen ratio for silica and pro- 
toxyds, and water, 19 84: 14°50: 11°992=4:3:24, and the form- 
ula Si'+ 7H. 


Atoms. At. wt 
Protoxyd of iron, . 1350 
Water, ‘ 788 


5947 


The mineral is similar in composition to serpentine with one 
atom more of water, and the magnesia replaced in part by pro- 
toxyd of iron and manganese. It also has a strong resemblance 
to hydrophite, both in chemical and physical properties. 


32. Lazulite. 


This species occurs in considerable abundance in Sinclair Co., 
N. C., which is its only American locality. It is of interest to 
compare its composition with the European varieties, and for that 
reason the examination was made. 

The sp. gravity was 3:122. T'wo analyses gave 

Oxygen Ox. 
43°38=24°31 44°15 = 24-74 


Phosphoric acid, 
3217 15°03 


Alumina, . ° 3122 14°59 
Protoxyd ofiron, . 8°29 1°84 ) 8°05 
Magnesia, 10°66 £024 10°02 401 
Water, . 568 505 5°50 4°89 

Bi 1-07 1:07 


5°36 


’ 


99°70 100°96 
No. 1, has the oxygen ratio =24-90 : 14-94 : 6 : 5:16, or very 
nearly 25: 15:6: 5. 
No. 2, has = 25°56 : 15°54: 6: 5-04. 
From these we deduce the formula 
2(Mg, Fe)? B+ Bs +. 
Atoms. At. wt 
Phosphoric acid, 4460 
Alumina, $209 
Protoxyd of iron, 
The formula differs from that of Rammelsberg, by one atom less 
of alumina and of water; calculated by his formula it would give 
the alumina much too high for our analyses. The phosphoric 
acid was separated from the alumina, by fusing the mineral with 
carbonate of soda and silica, this being the most perfect method, 
in fact the only one to be safely relied on. It appears to be iden- 
tical in specific gravity and composition with the variety from 


Gratz examined by Rammelsberg. 
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33. Kyanite. 


Associated with the lazulite just described, is a very beautiful 
white kyanite. Its composition is 
37°60 
6040 
160 


Silica, 

Alumina, 

Peroxyd iron, 
‘99 60. 

This corresponds to the formula Al* Si%= silica 37-47, alumina 

62°53. 


3 1. Ela olite. 


The Elwolite of Magnet-Cove in Arkansas, passed under the 
name of “ flesh red feldspar’ until recognized by Prof. Shepard.* 
It has the following physical and chemical properties. Hardness 
6. Sp. gr. 2°65. Color flesh-red. Lustre greasy. Structure 
massive. Chemical composition, 

44-46 
30°97 

2:09 

066 
15°61 

591 


0°95 


Silica, 

Alumina, 

Peroxyd of iron, 

Lime 

Soda 

Potash, 

ignition, 

100°65 

From this we have the oxygen ratio for the silica, peroxyds, and 
protoxyds, 9: 6: 2, and the formula ReSi+ Si. The mineral 
examined, was furnished by Mr. Markoe of Washington; it is 
the one alluded to in our last paper, as containing the compact 
Thomsonite, under the name of ozarkite. Since publishing the 
analysis of the latter, we have procured a specimen of the elzolite 
containing the homsonite in handsome radiated crystallisations. 


35. Spodumene. 


Several analyses of this species from Norwich and Sterling, 
Mass., were given by Mr. Brush in vol. x, of this Journal. 

In these analyses, the alkalies were determined as sulphates, 
and from the amount of sulphuric acid, the relative amount of 
Since these examinations, it has been 


alkalies was calculated. 
found that this process is liable to great inaccuracy ; and we have 
consequently made a reéxamination with direct reference to this 
point; it has been made altogether on the variety from Norwich, 
which occurs in beautiful crystals. The results of the reéx- 
amination show that the lithia and soda determiuations in the 
analyses referred to, are erroneous. ‘The method used in this in- 


* This Journal, [2] ii, 252. 
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stance is that recommended by Rammelsberg, the separation of 
the chlorid of lithia from the chlorids of potash and soda, by a 
mixture of alcohol and ether. 

These analyses gave 


6 ) 
28-70 
Peroxyd O64 
Lime ( O51 
Mf rT 
athe ics 
Lithia 2 ) 
Sods ‘ ) 
st) 
Potassa \ 
Igu ii, 


) 


F'rom these is deduced the oxygen ratio for the protoxyds, per- 
oxyds, and silica. 1: 4: 10 and the formula R t41 Si2, cor- 
responding with the results recently obained by Rammelsberg,* 


for the comp sition of the spodumene trom Uton and the Tyrol. 
The silica, however, is somewhat lower than that of the Euro- 
pean specimens, which is probably owing to t] reater purity of 
the American mineral, it | 

Since completing the above examination ol the spodumene 
from Norwich, we have noticed a recent examination of the 
variety from Sterling, Mass., by Ramm« in which he states 
his having found 4°5 pr. ct. of potash, and a ratio nearer 1: 5: 12, 


than 1:4:10. ‘This difference is accounted for by that author 
on the ground that the mineral is somewhat gecomp sed, and 


that the original ratio was 1:4:10. ‘lhe fact is, Rammelsberg 
did not examine the pure spodumene from Sterling, as will be 
seen by his own account of the specime analyzed. They 


were white, yellowish or blueish grey in color, possessing little 


lustre, penetrated with small fissures, and in these fissures as well 


as in many places on the suriace, were scales of mica with yellow 
flakes of oxyd of iron ; the specific gravity was 3:073. Now the 
spodumene, as we have procured it perfectly pure from Sterling, 


Mass., is of a greenish grey color, fine lustre, aud very compact, 
cleaving with perfection, a specific gravity of 3-182, and witha 
composition according perfectly with the requirements of the ratio 
1:4: 10, containing even a little more lithia than the variety from 
Norwich. In an early examination by Brush, published several 
years ago, the silica was given too low, he not having sepa- 
rated the small amount of silica always associated with the alu- 
mina. A recent analysis gives as the composition of this 
spodumene :— 


* Poge. Ann., Ixxxv, 544 
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rat 

{ 

13 or 1-09 


It will be seen that this forms no exception, and when examined 

pure, has the same composition S imene from other localities. 

In fact SO far as the Ameri ul SJ humMeuvue S concerned. we be- 


lieve that the specim from N h are the most beautiful that 


have |} | ] 
have bDeeh 1lound anywhere, and e shall take pleastire on some 
I 


iy ocea nin it re With good specimens 


In connection with the analys spodumene, it was thought 
teresting to examine the Am talite ‘or this purpose 
i specimen from Bolton, Mas was s ‘ted. The results of 
naiyses are,— 
18 
No. 1, gives oxygen ratio 20; 3°92; 1:12 
rquite nearly 20: 4: I, 1 iW i e have the formula Ré Sis 
+441 Si! = Silica 78:37, a , lithia 3°40, soda 0:79. 


Art. XN XIX.—1. Action of A terd on the Chilorids of 


Potassium and Nodium.—2. on of Ovalic Acid on the 
Nitrate sand Chiorids of th } th a ready mre lhod of 
converiingeg hen ttes.—-3 The presence of 
Oxalic Acid enal VA) ose Water: by Prof. 
J. Lawrence M.D 
| Tus not I to my researches for 
letermiuing in l tes 1h this Journal.* 


During that investigation, many novel and interesting reactions 
were observed, several of which have already been alluded to. 


I present here one or two others of some interest. 
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If heat be applied to the mass resulting from the action of ox- 
alic acid on either the nitrates or the chlorids, all the oxalic acid 
will be expelled, and the oxalates converted into carbonates. A 
small amount of chlorid of sodium can in this way be converted in 
afew moments into carbonate of soda, not, however. without some 
trace of the chlorid being present. It is not my object to point to 
any special application of this decomposition, but it is one that 
may come into play in certain operations in analytical chemistry. 

Experiments were made with the sulphate of the alkalies, to 
see if the oxalic acid had any decomposing action on them, ex- 
pecting to test for free sulphuric acid, by the action of the solu- 
tion of the mass on zine or iron. taking for granted that the pres- 
ence of oxalic acid alone would not cause the evolution of 
hydrogen gas. Experiment, however, showed that this manner of 
testing the question was fallacious, and no other method suggest- 
ng itself, it was impossible to decide the question positively ; suf- 
vat if the sulphate was decom- 


ficient was ascertained to show t 
posed, it was only to a very minute extent. 
~ Jn connection with this last exper nt, it is proved that zinc 
decomposes water readily in presence xalic acid, hydrogen 
gas being evolved: the action cea in a short time, from the 
formation of insoluble oxalate of zine: with iron, the action is 
very feeble even when the lution is heated 

The decomposing action of oxalic acid on the nitrates and 
chlorids of alkalies, appears to be due simply to the fact of a 
more stable acid being able to replace a more volatile one, and in 
ho way measures the relative strengths of the acids; it being a 
well established fact that the physical as well as chemical pro- 
perties of acids have much to do with their capability of replacing 
each other: a mere change of circumstances often reversing their 


relative action. 


Arr. XL.—On the Blood-corpuscle-holdine Cells. and their 
relation to the Spleen; by W. 1. Burnerr, M.D., Boston. 


Tue history of the spleen is a remarkable one in physiological 


science. k'rom the earliest times to the present day, it has been 
he dignified old Haller, after 
searching in vain for functional relations, concluded that it was 


the opprobium of lnves rs, and tp 


an unimportant and unworthy partin the economy. No less than 
fifte en theories as to itsuse have been advance d and defended up to 
the present time ; these embrace every ostensible view of its func- 
tion, having anv ground of plausibility. it can be ¢ asily conceived, 
then, that modern pl ysiolog sts might conelude. when at last fre m 
chemical and microscopical research, the true tunciion of this 
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organ should be made out, that it would be only one of the old 
theories revived. But this, modern ingenuity has shown may not 
be the case; for, quite recently a theory has been advanced on 
this subject, which is unique and in no respect like any of the 


weceding. Kolliker. the distinguished Wurtzburg professor of 


anatomy and physiology, maintains that the spleen is the blood- 
destroying organ. It is indeed a significant question in physiology 
—what becomes of all the blood-corpuscles that have been used 
in the system? We find no traces of their decay in the blood- 
vessels, and, from all the appearances in the circulation, they never 
pass away. After they have served their part as oxygen-carriers, 
where is their final resting place? Kolliker supposes that this 
refuge is in the spleen, an organ in which they congregate, as- 
sume the form of globular masses, then crumble and are dissolved, 


passing off for a biliary or some « ther purpose. 


This point opens for discussion several interesting topics, chief 


among which is the modus operandi by which Kolhker thinks 
this process accomplished 

In order to understand this, the general relations and the inti- 
mate structure of the spleen must be briefly noticed. 


None of the Invertebrat ssess this org but it may be said, 


in general, to be present the Vertel ta, ior its doubtful ex- 
istence is with some of the Myxinoid fishes only, and even here 
it may well be questioned if t rule does not hold good. 
It is evident. th re. t Vert » relations in their 
economy on which tl h depends. ‘This 
point, however, will b ed for scussion. In its 
gross aspect, the spleen a sas a red, pulpy organ, with white 
points here and there dot s surface when its investing mem- 
brane is removed, or when its struet s exposed by an ineision. 


This red, pulpy matte: ch blood-vessels held 
in place by an inte: ellular or delicate parenchymatous substance 


made up of nucleated ceils, and of peculiar muscular fibres which 


are of recent 

The white points are the Malpighian corpuscles, which consist 
of vesicles filled with granular, nucleat ells not unlike those 
found in the geueral pa h i. Such is the intimate structure 
of this organ with the higher Vertebrata; but with the lower 
Vertebrata. it is much less complex, no M hian bodies being 
found. Ou the whole, the en is a vascular, parenchymatous 
organ, composed so largely of blood-vessels that it has much varia- 
bility of size in the same individual according to the fiaecidity or 


turgidity of these vessels. We will now proceed to the points 
at issue in Kélliker’s theory of the function of this organ. 

In the splenic tissue of many animals, there are not unfrequently 
observed roundish or oval masses of a brownish color, and of a 


size varying from ;!, to ;;';5 of an inch in diameter. These 
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appear to be aggregations or collections of blood-corpuscles which 
may or may not be invested with a distinet capsule. ‘These cor- 
puscles are in some stage of disintegration, and appear more or less 
brown, as this dissolution proceeds. ‘These bodies, Kolliker thinks 
occur very generally and constantly in the spleen, and he supposes 
that, by them, this organ serves for the working up of old worn 
out blood-corpuscl s.* 

I need searcely say that so novela theory, and one, too, with 
such ostensible plausibility, has attracted the attention and pro- 
voked much discussion among physiologists. Indeed, I know of 
no special subject in physiology, tliat has received more attention 
fom some of the best Micrescopisis, than this; Remak, Ecker, 
Virchow, Gerlach, Reichert, Kolliker, and many others, have given 
it special attention, and already its literature Is not insignificant. I 
cannot here give an an 1iysis ol the somewhat different results of 
these observers, but it may be mentioned that although all admit 
that bodies such as I have described, do oceur in the spleen, yet 
none of them, as I understand, accept Kolliker’s hypothesis of 
their functional relations.+ and all have not observed them with 
that frequency and constancy mentioned by Kolliker. As for 
myself, I have carefully examined the spleen throughout the Ver- 
tebrata, with special reference to the doctrine in question. These 
examinations have extended through whole tribes of fishes, rep- 
tiles, birds and mammals. I have not found these bodies by any 


means as common as Kolliker has stated ; indeed they have ap- 


peared to me under circumstances which seemed more accidental 
than normal, and, with comparatively few exceptions, they were 
wnenclosed by a distinct membrar This was found to be the 
ease especially with birds and rept lt true that with the 
rabbit and other rodeuts which I have examined, these bodies 
were regularly saccular when present, but they were of various 
sizes; and it is worthy of not that, in these animals, blood, 
taken from other parts of the body, showed a disposition to a 
grouping of its Corpuscies 1nto Masses Of Variable size. 

In some reptiles | have found thes lies present at one time 
and absent at another, and with the | where Kolliker says they 


may be beautifully seen, I have generally tailed to detect them. 
On the whole, then, my conclusion is, that the blood-corpuscle- 
holding cells of Kolliker, are accidental rather than normal pro- 
ductions, and that they sustain no relations to the function of the 
spleen. Lregard them as simple, minute extravasations of the 
blood into the spleen parenchyma, which may or may not be in- 
vested with a membrane according to the greater or less plas- 
ticity of the blood. 


* This view Kolliker advanced in 1847, | v first enunciated in a complete 
form in 1849, in the article Opleen, in the Cy p, Anat. and Physiol See literature. 
+ I would « xcept Gerla h, Ecker, and Beclard ; see literature, beyond. 


Seconp Segies, Vol. X VI, No. 48.—Nov. 1853. 48 


d 
h 
t 
i- 
ts 
a 
se 


378 Dr. Burnett on the Blood-corpuscle-holding Cells. 


This view is supported by many facts which have been ob- 
served in both physiology and pathology. If inflamed blood be 
drawn from the body and allowed to stand, there are, not unfre- 
qrently, found at the bottom of the vessel, bodies consisting ap- 
parently of little sacs filled with blood-corpuscles. This is due 
to the fact that a certain number of corpuscles become collected 
into one mass and this last is then invested by a membrane com- 
posed of the blood-plasma. 

That this is the correct version is shown by the fact that these 
capsular bodies sometimes include other matters beside simple 
blood-corpuscles, and Kolliker himself mentions a case where, in 
an extravasation of blood into the commissura mollis, he found 
them containing pieces of cerebral substance. I would mention 
also, that | have observed these conditions distinctly marked in 
some blood of an elephant, which was recently examined. 

My opinion, finally, is like that of Remak, that these peculiar 
bodies are minute blood-clots, (Blutzerinnsel of accidental oc- 
currence, and of no physiological significance. 

It now remains for me to notice in this connection another sub- 
ject, to which the one we have just treated is somewhat allied. 1 
mean the so-called pigment-holding cells of Remak. ‘The his- 
tory and relations of these bodies have been brought out re- 
cently by the discussion of the constituents of the spleen to 
which we have just alluded. If the spleen of fishes is examined, 
there will be found on the sheath of some of its smaller arteries, 
roundish or oval bodies, which consist of a thick-walled capsule 
enclosing pigment granules. These are the bodies in question; 
they have not unfrequently been mistaken for the Malpighian 
corpuscles. ‘They are tough, and the last parts of the spleen to 
decay, so that they are often best seen when the contiguous 
parts are just beginning to disintegrate.* I have never observed 
them in this connection with the minute arterial sheaths except 
in fishes. Here I have carefully studied them; they appear to 
be perfectly closed sacs, and have no communication with the 
artery on which they rest. 

The constancy of their presence, as well as the general regular- 
ity of their size in individual species, would lead me to agree with 
Remak in considering them as true physiological organs. They 
seem to be producers of pigment granules, the ulterior use of which 
remains yet to be discovered. It may be that these granules are 
concerned in the coloring and special constitueuts of the bile. 

The following appears to be the most probable view of the 
function of the spleen in the economy, as elucidated by the more 
modern microscopical studies. 

* For figures of these bodies, see,— 


6lliker, Article Spleen, Cyclop. Anat. and Phys., 1849.— Ecker. R. Wagner's Icones 


physiol. Lfrg. I, 1851, Taf. vi—Remak, Miiller’s, Arch. 1852, p. 115 Taf. v, fig. 4 


9, 10. 
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I think there can now be but little doubt that the systematic 
position of the spleen is in the category of ductless glauds,—be- 
longing, as to its physiological signification, with the Supra-renal 
capsules and the Thymus and Thyroid bodies. Its structure and 
its development, both, indicate the correctness of this view. 

Experiments have shown that, whatever .nay be its function, 
the presence of the spleen is far from being indispe nsable in the 
body or even necessary for its health.* The whole history of its 
formation and development in the embryo, clearly shows that it 


ean have no particular function during the embryonic life. In 


the chick, where its earliest conditions have been most a 
traced, it is found that it reaches no functional capacity,7 until 
the period of incubation is over. 

Its relations to the economy then do not begin until the animal 


has commenced to have a nutrition of its own. In this respect, 
therefore, it is inverse to the other ductless glands; for as has 
been well shown by Ecker and other observers, the Thymus and 
Thyroid bodies, and the Supra-t | capsules, ve truly embryonic 


organs, and cease to perform any fun 1 in the individual animal. 

I would, therefore, sey that the whole ten col pee research 
upon this organ, combined with many incidental pathological 
phenomena, favor th » view that the spleen has functional relations 
inthe adult life, corresponding to those of the other ductless 


glands, just me 1, in the embryo; that ts, it is intimately 
‘connected with 1 tion of the red-corpuscies of the blood. 
I would not say with G h and Schatinery that it is the locality 
where these corpu ; are form -but rather that it has more 
the ice ot a lyinphatic eland where th » plastic materiais of the 
blood are prepared and mad yf their conversion into the 
red-corpuscles ; or, to speak more to the point, it is one of the 
organs in which chyle-corpuscles are formed and eliminated pre- 
paratory to their being changed into, rather serving as the basis 
for the formation f. the true red-corpu Ss. The Ma! pighian 
vesicles are undoubtedly prom t ts in these processes, and 
Gray has shown that their devel nt here is precisely like that 
of the ves sin the Thymus and Thyroid glands. In this con- 
nection should also be ment i the fact of the existence of the 
spleen in all tl t hit nar both red : 1 white cor- 
puscles in their blood, and its non- tence with all the Inverte- 
brata which have the white c : alone. Moreover, the 
S] nh is most prominent in t vertebrates which have the 
red constituents of the blood most mar 1, while with the Myxi- 
ection 
: pecies reg 
+ See Gray, “On the development of the ductiess g'ands in the chick.” Philos. 
Trans. 1852, part ii ?. : t Se ure, beyond 
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noid fishes, whose blood quite resembles that of the Articulata, 
the spleen is so feebly developed that its existence was for a long 
time denied. 

These data are worthy of remembrance, and without a more 
detailed discussion, I think we are justified in concluding, if any 
conclusion is now proper, that he spleen is a vascular-lymphatic 
gland, whose function is intimately connected with the Jorma- 
tion of the blood, by the elaboration of chyle-products. 
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Extraordinary Fishes from California, constitu- 
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Arr. XLI. 


ting a new k’amily, described by L. AGassiz. 


Asout fifteen months ago, [ received a letter from A. C. Jack- 
son, Esq., soon after his return from San Francisco, California, 
informing me that while fishing in San Salita Bay, he had caught 
with the hook and line, a fish of the perch family, containing liv- 


ing young. ‘lhe statementseemed so extraordinary, that though 
bserved was enclosed. | suspe cted 


an outline of the specimen 
some mistake, and requested Mr. Jackson to furnish me_ further 
information upon what he had actually seen, and if possible spect- 


mens of the fish preserved in alcohol. ‘To this enquiry, I received 


the following answer: 
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“] regret much that the information which I sent you avails 
so little, without the actual specimens of the fish and young; 
these however, I have already taken active measures to obtain, 
and trust before many months to be able to send you at least 
specimens of the female, if not of the young. I should at the 
time I caught the fish have preserved them in aicohol, but at that 
time L was attached to the Navy Yard commission, and was with 
my comrades industriously prosecuting the examination of the 
vicinity of San Salita, as to its adaptiveness for a navy yard, and 
could not leave for San Francisco without suspending the work, 
and the means for preserving the fish could not be otherwise pro- 
cured. This explains the apparent culpabl 


pable indifierence which 
allowed me to omit preserving the specimens. | have sent direc- 
tions to California to have caught for me several of the fish, and 
if at the present time (September 16th, 1852) the females were 
pregnant (which is not probable) to take from one the bag con- 
taining the young, and put mother and young in the jar of alcohol, 
and to put several other females untouched, into the jar also. 
These specimens will by direction and examination even if they 
be not pregnant, and if the jar contains no young, determine the 
truth and accuracy of the statement I made in my former letter 
on the subject. ‘This fact proved by these specimens, it will be 
very easy to obtain during the bext spring and summer, specimens 
in all stages of pregnancy. I think, if I remain in the country, 
Ican insure you a sufficiency of specimens, to determine to your 
satisfaction, the true state of the aflair, during the course of the 
next year. The fish I refer to, in my opinion, does not exist in 


very great numbers even in the waters of San Salita Bay, for the 


two which I caught on this occasion were the only ones which I 
fellin with, though I fished in the same place probably four 
times. ‘here was a little peculiarity perhaps in the circumstance 


of my taking them as I did. I had_ previous to this time, tried 
my rod and line, as I mentioned before, four times, always with 
perch, &c., without a sight of the 


singular fish under consideration. A few days, perhaps a week, 


success as regards groupers, 


after the four trials, and on the Tih of June, I rose early in the 
morning for the purpose of t gamess of fish for breakfast, 
pulled to the usual place, baited with crabs, and commenced fish- 
ing, the wind blowing too st r for profitable angling ; never- 
theless on the first and second casts, I fastened the two fishes, 


male and female. that I write about, and such were their liveli- 
ness and strength, that they endangered my slight trout rod. I 


however succeeded in bagging both, though in half an hours sub- 
sequent work I got not even a nibble from either this or any other 


species of fish. I determined to change the bait, to put npon my 


hook a portion of the fis! ilready caught, and cut for that purpose 


into the largest of the two fish caught. I intended to take a piece 
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from the thin part of the belly, when what was my surprise to 
see coming from the opening thus made, a smail live fish. This 
I at first supposed to be prey which this fish had swallowed, but 
on further opening the fish, I was vastly astonished to find next 
to the back of the fish and slightly attached to it, a long very 
light violet bag, so clear and so transparent, that I could already 
distinguish through tt the shape, color and formation of a multi- 
tude of small fish (all fac-similes of each other) with which it was 
well filled. took it on board (we were occupying a small vessel 
which we had purchased for surveying purposes, ) when I opened 
the bag, I took therefrom eighteen more of the young fish, pre- 
cisely like in size, shape, and color, the first IL had accidentally 


extracted. T'he mother was very large round her centre, and of 


a very dark brown color, approaching about the back and on the 
fins a black color, and a remarkably vigorous fish. The young 
‘which I took from her were in shape, save as to rotundity, per- 
fect miniatures of the mother, formed like her, and of the same 
general proportions, except that the old one was (probably owing 


to her pregnancy much broader and wider between the top of 


the dorsal and the ventral fins, in proportion to her length than 
the young were. is to color they were in all respects like the 
mother, though the shades were many degrees lighter. Indeed, 
they were in al! respects like their mother and like each other, 


the same peculiar mouth, the same position and shape of the fins, 
and the same eyes and gills, and there can not remain in the 
mind of any one who sees the fish in the e state that I did, a 
single doubt that these young were the offspring of the fish from 
whose body I took them, and that this species of fish gives birth 
to her youns alive and perfe tly fo med, and ada} ted to seeking 
its own livelihood in the water. The number of young in the 
bag was nineteen, (1 fear | mistated the number in my former 


letter, ) and every one as brisi: and lively and as much at home in 


a bucket of salt water, as tf th y had bee n for months accustomed 
to the water. ‘The male fish that was caught was not quite as 
large as the female, either in length or circumference, and alto- 
gether a more slim fish. [think we may reasonably expect to 
receive the specimens by the first of December. But I can hardly 
hope to get satisfactory specimens of the fish as I found it with 
young well grown, before the return of the same season, viz., 
June. By that time [ trust the facts will be fully decided, and 
the results, as important as they may be, fully appreciated.” 

In a subsequent letter, (dated January 31, 1853,) Mr. Jackson 


informed me that he had requested Capt. Case, U.S. N., who 


commanded a sloop of war in San Francisco. and who had also 


seen the fish, to supply my friend ‘Tl’. G. Cary, Junr., Esq., of 
San Francisco, with specimens of that fish, should he succeed in 
getting any. I wrote myself also to Mr. Cary, to be on the look 


out for this fish. 
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About a fortnight ago, I was informed by Mr. Cary, in a letter 
dated San Francisco, August 10, 1853, that after a search of sev- 
eral months he had at last succeeded in obtaining several speci- 
mens of this remarkable fish, three of which were sent by ex- 
press, (which have reached me lately), while a larger supply was 
shipped round Cape Horn. After a careful examination of the 
specimens, I have satisfied myself of the complete accuracy of 
every statement contained in Mr. Jackson’s letter of February, 
1852, and I have since had the pleasure of ascertaining that there 
are two very distinct species of this remarkable type of fishes, 
among the specimens forwarded to me by Mr. Cary. I propose 
for them the generic name of Embiotoca, in allusion to its very 
peculiar mode of reproduction. 

I feel some hesitation in assigning a family name to this type. 
It is probable that all its inembers will present the same peculiar- 
ity in their mode of reproduction, and that therefore the name £’m- 
biotoca may with perfect propriety be modified into LE’ mbiotocoide, 
as Didelphis has given its name to a numerous family, the Didel- 
phyide, after having been for a long time simply a generic name. 
Should it however be found that other types of this family present 
various modifications in their vivaporous reproduction, for which 
the name E’mbiotocoidea might be objectionable, | would propose 
to frame some family name from another structural peculiarity of 
these fishes, not yet observed in any others, the naked furrow-like 
space parallel to the base of the posterior dorsal fin, separating the 
scales which cover the base of the rays, from those of the sides of 
the body and name it Holconoti. 

The perseverance and attention with which Messrs. Jackson 
and Cary have for a considerable length of time been watching 
every opportunity to obtain the necessary materials for a scientific 
examination of these wonderful fishes, has induced me to com- 
memorate the service they have thus rendered to zoology by in- 
scribing with their names the two species now in my hands, and 
which may be seen in my museum in Cambridge, labelled E’mb. 
Jacksoni and Emb. Caryi.. 

A country which furnishes such novelties in our days, bids fair 
to enrich science with many other unexpected facts, and what is 
emphatically true of California, is in some measure equally true 
of all our waters. This ought to stimulate to renewed exertions 
hot only our naturalists, but all the lovers of nature and of science 
in this country. 


Family Holconoti or E\mnbiotocoide. 


The general appearance of the fishes upon which this family is 
founded, is that of our larger species of Pomotis, or rather that of 
the broader types of Sparoids. ‘Their body is compressed, oval, 
covered with scales of medium size. ‘The scales are cycloid, in 


) 
l 
1 
) 
f 
n 


384 Prof. Agassiz on Viviparous Fishes from California. 


which respect they differ widely from those fishes they resemble 
most in external appearance. ‘The opercular pieces are without 
spines or serratures. Branchiostegal rays six. ‘The mouth is en- 
circled by rather thick lips; the intermaxillaries forming by 
themselves the whole margin of the upper jaw. The intermax- 
illaries and upper maxillaries are slightly protractile. ‘Teeth only 
upon the intermaxillaries, lower maxillaries and pharyngeals; 
none either upon the palatines or the vomer. In this respect, as 
well as in the absence of spines and serratures upon the opercular 
pieces, they difler much more from the Percoids, than from the 
Sparoids ; but the cycl id scales remove them at once from the 
latter, in which the scales present a very uniform ctenoid type. 
The thick lips might remind one of the Labroids, but the seales 
of the Embiotoca are neither elongated, nor provided with the 
characteristic branching tubes of that family. 

One long dorsal fin, the atiterior portion of which is supported 
by spinous rays, and the posterior by numerous articulated branch- 
ing rays, which are sheathed at the base by two or three rows of 
scales. separated from those of the body by a rather broad and 
deep scaleless furrow. ‘This last peculiarity has not yet been ob- 
served in any fish, as far as I know. ‘There is indeed a distinct 
longitudinal space parallel to the soft portion of the dorsal, nearly of 
the width of a single row of scales, which js entirely naked and 
well defined, forming as it were, a furrow between the scales of 
the back, and those which rest against the base of the fin rays. 
Though protected in this way by a kind of sheath, the anterior 


part of the d rsal fin alone can be folded backwards and en- 


tirely concealed between these scales, as in many Sparoids ; the 
posterior part only partially so. Moreover, the scales of the sheath 
are separated by a furrow from those of the back, only along the 
base of the soft part of the dorsal fin. The first rays of the anal 
fin are short, comparatively small and spinous. ‘The base of this 
fin is strangely arched, and sheathed between scales, in the same 
manner as the dorsal: the spinous rays W hen folded back being 
more fully concealed in the sheath than the soft rays. 

The ventrals are subthoracic as in the dS} aroidas, and provided 
with a strong spinous and five soft rays. 

Four branchial arches, supporting four complete branchiz with 
two rows of lamelle in each. ‘The opening behind the last arch 
is very small and entirely above the base of the pectoral fins. 
Pseudobranchia very large, and composed of sixteen or seventeen 
lamellae. The alimentary canal is remarkably uniform in width for 
its whole length. It extends first on the left side as far back as 
the ventrals, turns forwards and upwards to the right, then follows 
the middle line along the large air bladder. to the second third 
of the abdominal cavity, then bends along the right side down- 
ward and slightly forwards almost to meet the first bend, when it 
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turns backwards again, and ends in a straight course at the anus. 
The stomach can not at all be distinguished externally from the 
small intestine by its size and form. ‘There are no cacal append- 
ages at all in any part of the intestine. ‘The whole alimentary 
canal contained large numbers of shel! fragments of small Mytili. 
The liver has twe lobes, a short one on the left side, and a long 
one along the middle line of the body. 

The female genital apparatus, in the state of pregnancy, con- 
sists of a large bag, the appearance of which in the living animal 
has been described by Mr. Jackson ; upon the surface of it large 
vascular ramifications are seen, and it is subdivided internally 
into a number of distinct pouches, opening by wide slits into the 
lower part of the sack. ‘This sack seems to be nothing but the 
widened lower end of the ovary, and the pouches within it to be 
formed by the folds of the ovary itself. In each of these pouches a 
young is wrapped up as in a sheet, and all are packed in the most 
economical manner as far as saving space is concerned, some 
having their head turned forwards, aud others backwards. This 
is therefore a normal ovarian gestation. ‘The external genital 
opening is situated behind the anus, upon the summit and in the 
centre of a conical protuberance formed by a powerful sphincter, 
kept in its place by two strong transverse muscles attached to 
the abdominal walls. The number of young contained in this 
sack seems to vary. Mr. Jackson counted nineteen; I have 
seen only eight or nine in the specimens sent by Mr. Cary, but 
since these were open when received, it is possible that some 
had been taken out. However, their size is most remarkable 
in proportion to the mother. In a specimen of Emb. Jacksoui, 
103 inches long, and 44 high, the young were nearly three inches 
long and one inch high; and in an Emb. Caryi, eight inches 
long, and 34 high, the young were 2} inches long, and iths 
of an inch high. Judging from their size, I suspected for some- 
time that the young could move in and out of this sack like 
young opossums, but on carefully examining the position of 
the young in the pouches, and also the contracted condition of 
the sphincter at the external orifice of the sexual organs, I re- 
mained satisfied that this could not be the case, and that the 
young Mr. Jackson found so lively after putting them ina bucket 
of salt water, had then for the first time come into free contact 
with the element in which they were soon to live; but at the 
same time, it can hardly be doubted that the water penetrates into 
the marsupial sack, since these young have fully developed gills. 
The size of the young compared with that of the mother is very 
remarkable, being full one-third its length in the one, and nearly 
so in the other species. Indeed these young Embiotoce, not yet 
hatched, are three or four times larger than the young of a Pomo- 
tis (of the same size) a full year old. In this respect these fishes 
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differ from all the other viviparous species known to us. There 
is another feature about them of considerable interest, that while 
the two adult differ markedly in coloration, the young have the 
same dress, light yellowish olive with deeper and brighter trans- 
verse bands, something like the young trouts and salmons in their 
Parr dress. ‘The transversely banded species may therefore be 
considered as inferior to the other, since it preserves through life 
the system of coloration of the embryo. 

It will be a matter of deep interest to trace the early stages of 
growth of these fishes, to examine the structure of the ovary and 
the eggs before fecundation takes place, etc., etc. The state of 
preservation of the specimens in my hands, precluded every such 
investigation. 

Though I know thus far only one single genus of this type, I 
do not think it right to combine the generic characters with those 
of the family, as is generally done in such cases, as I would also 
object to the practice of omitting any specific characteristics where 
only one species is known of a genus. This showsan entire mis- 
apprehension of the relative value and subordination of the char- 
acters of animals. I would therefore characterize as follows the 
genus 


E'mbiotoca, Agass. 


Body much compressed and elevated. Head small, with scales 
only on the cheeks and opercular pieces. ‘Teeth in both jaws, 
short, conical, arranged in one row, and slightly recurved. The 
pharyngeal teeth much shorter and blunter than those of the 
jaws, and arranged like pavement. Dorsal fin with nine or more 
spinous rays. ‘The first three rays of the anal fin, spinous, and 
much shorter than the following -rticulated rays, which are 
always finer and more numerous than the corresponding rays of 
the dorsal fin. ‘The lateral line is continuous to the base of the 
caudal fin. Whether the peculiar mode of reproduction is a 
family or a generic character, remains to be ascertained by further 
investigations. It is however probable that with some slight 
modifications it will be found the same in all the members of the 
family. 

Some differences between the two species observed, might ren- 
der it doubtful whether they ought to be considered as belonging 
to as many distinct genera or not. But we know that in genera 
differing greatly from others, the range of the specific differences 
is also wider than in genera with many species; so until I am 
taught differently by new discoveries, I would refer them both to 
one and the same genus. Such doubts could scarcely be enter- 
tained respecting families with many genera, where a standard to 
estimate genuine generic differences is easily obtained. 
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1. E’mbiotoca Jacksoni, Agass. 


The body is quite high, of an oval form, greatly compressed 
and similarly arched above and below. The superior arch extends 
to the posterior base of the dorsal fin, whence it continues in a hori- 
zontal line to the base of the tail. The ventral arch of the body is 
similar to that of the dorsal outline. The profile from the dorsal 
fin to the end of the snout, is rather precipitate and regularly 
arched, except obliquely above and in front of the eyes, where it is 
slightly concave. ‘The greatest height of the body, including the 
dorsal fin, is equal to the distance from the end of the snout to 
the extremity of the pectoral. The greatest thickness of the body 
is equal to one-fourth its height. ‘The head is of moderate size, 
its length, measuring to the posterior angle of the opercle, being 
about one-fourth that of the entire fish. The mouth is quite small, 
the hind extremities of the intermaxillaries and maxillaries ex- 
tending not farther back than the line of the anterior border of the 
orbit. Buta small portion of the superior maxillary is exposed at 
the angle of the mouth. ‘The anterior edge of that part of the 
snout iuto which the intermaxillaries fit, is on a horizontal line 
lrawn immediately below the orbits. The upper jaw is slightly 
more prominent than the lower, the teeth of the latter fitting within 
those of the former. In the upper jaw there are fourteen or fifteen 
teeth; in the lower there are two or three less. ‘They all are 
slightly swollen near the top, and are not pointed but rather blunt- 
yedged. They do not extend to the angles of the mouth, but 
leave a space without teeth on each jaw. ‘The teeth of the upper 
jaw are but little larger than those of the lower. ‘The teeth of the 
pharyngeals are much shorter than those of the jaws, and form two 
juite moveable plates above, and a triangular one below. There 
are not more than thirty teeth on each of the superior plates, and 
mostly truncated at the top. ‘The four or five teeth, which form 
the inner row of each plate, are more prominent than the others, 
and somewhat pointed. ‘The teeth of the inferior pharyngeal 
plate are similar to those of the upper, but the teeth of its posterior 
range are the most prominent, aud pointed. The lips are rather 
fleshy, and entirely conceal the teeth Seneath the lower lip 
there is an elongated pit on each side, extending towards the cor- 
ners of the mouth; it is covered by a thin border of the lip. The 
listance from the end of the snout to the anterior border of the 
orbit, is greater than the diameter of the latter by one-third. The 
inferior margin of the orbit is on the middle longitudinal line of 
the body ; and its posterior border is half way between the end 
of the snout, and the posterior angle of the opercle. ‘The oper- 
cular pieces are large. On the pre »percle are four concentric rows 
of scales ; the two inner and anterior are the longer. There are 
thirteen large scales in the row nearest the eye, and the number is 
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less and less in the others. Still within the row nearest the eye, 
there is a space without scales, and marked by pores radiating from 
the edge of the orbit. ‘The posterior and inferior border of the 
preopercle, outside of the ridge of the latter, is thin, membranous, 
and without scales, but marked with numerous pores or tubes 
similar to those around the orbits, and radiating from within out- 
wards. 

The opercle, suboperele, and interopercle are covered with 
scales, which decrease in size from the former to the latter. There 
is a narrow membranous border to the opercle, extending from its 
posterior angle to the height of the termination of the lateral line. 
The notch between the subopercle and interopercle is on a vertical 
line with the edge of the posterior border of the preopercle. There 
is a small patch of scales, nine or ten in number, immediately 
above the superior attachment of the preopercle. ‘The dorsal fin 
extends over about ‘ths of the superior curve of the body ; its pos- 
terior portion is one-third higher, as well as louger, than its an- 
terior. ‘The spinous portion has nine or ten rays, the length of 
the first of which, is equal to one-third that of the iast. At the 
point of each spine, the fin appears to extend backwards in a loose 
filament. There are 19% articulated rays in the dorsal fin; the 
superior outline of this part is nearly similar to that of the back, 
although the rays of its first half are the longest, and nearly equal 
in length. ‘The furrow on each side extends as far forwards as 
the base of the first articulated ray, where there are three rows of 
scales forming the sheath; but the rows are reduced to one to- 
wards the posterior attachment of the fin. 

The pectoral fins are of rather large size, and are placed below 
the middle line of the body, as well as below the posterior angle 
of the opercle. ‘They extend about as near to the anal fin, as do 
the ventrals. ‘The second ray of the pectoral is but slightly arched 
towards its extremity. There are twenty-one rays in each pectoral. 
The base of the ventrals is just in advance of the middle of this 
second ray of the pectoral. ‘The spinous ray of the ventrals is $ths 
the length of the following articulated ray. There is a long plate 
of scales between the ventrals. ‘The anal fin is broad and com- 
posed principally of fine slender rays. The last and longest of 
its spinous rays, equals in length }th that of the following articu- 
lated ray, which latter is equal to the corresponding ray of the 
dorsal fin. The last ray of the anal fin is placed nearer the caudal 
fin than that of the dorsal. The fin itself reaches nearer the base 
of the tail. The caudal fin is deeply forked; it contains fourteen 
rays, omitting its outer and short rays. There are eight rows of 
scales between the lateral line and the spinous portion of the 
dorsal fin, and eighteen rows below the lateral line in the same 
region. Sixty scales in the lateral line. Color uniformly dark 
olive brown, along the back, fading slightly upon the sides; dor- 
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sal black, mottled with white ; caudal blackish, lighter upon the 
base; anal deep black, with a light longitudinal band; pectorals 
white; ventrals black with light | 

‘rom the above description, it must be obvious that this is the 
species first observed by Mr. A. C. Jackson, to whom I have in- 


ise 


scribed it, or at least a species very closely allied to it. There is 
only one fact about it which surprises me, that while he observed 
mature young in it on the 7th of June, We. 'T. G. Cary should 
have found it still with young as late as the beginning of Au- 
gust. Again Mr. Jackson saw nineteen young in it, whilst in the 
specimens forwarded by Mr. Cary, [ found only eight or nine 
young, Which were transversely banded like Emb. Caryi. May 
there be two species so closely allied as to be eas ly mistaken ¢ I 
must add, that Mr. Jackson does not mention the mottled appear- 


ance of the dorsal, nor the light band upon the anal of his fish: 


which renders the supposition more probable that there are several 
ind not only two species of this remarkable genus, about San 
Francisco. I would however. t { » the opportunity of con- 
ecting the name of Mr. Jackson with his interesting discovery, 
and have therefore called A’mb. Jacksoni, that one of the species 
sent me by Mr. Cary, which ees most closely with his de- 


gription, leaving it for the future to decide whether this species 
struly the one he first saw, a circumstance which is quite im- 
material, since we already know two species of this extraordinary 
type. 


2. Embjiotoca Caryi. Agass. 


The body is much more elongated than in Embiotoea Jacksoni 
a that of the dorsal 
fin, is less than the distance from the end of the snout to the ex- 


tremity of the pectoral; and less than one-half the length of the 


yet equally compressed. Its height, ineludin 


ish. The profile is much less steep, and the snout quite as promi- 


nent, hence the head is longer than high. ‘The posterior border of 
the orbit is nearer the angle of the opercle than the end of the 
out. ‘The upper and lower curves of the body are equal, and 
approach more nearly towards the tail, making this latter narrower 
than in the first species. ‘lhe scales of the back do not descend 
upon the head lower than one-half the distance from the first 
spine of the dorsal to the end of the snout. ‘The forehead is 
Ssightly concave as in Emb. Jacksoni. ‘The posterior end of the 
inermaxillary does not extend as far back as the anterior border 
fthe orbit. ‘The nature of the lips, and extent of the upper max- 


lary is much as in the other species, but the anterior edge of 
the socket of the intermaxillaries is above the line of the lower 
border of the orbit. A vertical line through the orbit shows the 


height of the head in this region to be one-third less than in E. 
Jacksoni. 'The opening of the mouth is directed more obliquely 
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upwards. The teeth are more slender, but have otherwise the same 
form. In the upper jaw there are twelve, in the lower eight teeth. 
The nasal openings are of tolerable size; one before the other, 
and in advance of the eye, but slightly below the line of its 
superior border. The vertical diameter of the orbit is less than 
its longitudinal ; and its posterior border is nearer the angle of 
the opercle than the snout. ‘The preopercle in this species is less 
rectangular than in the former. ‘The inferior rounded angle of its 
ridge is in advance of the posterior margin of the orbit. The 
scales of the preopercle are also much smaller and less conspicu- 
ous. ‘Tubes radiate from the border of the orbit and from the 
ridge of the preopercle, as in Emb. Jacksoni. ‘The posterior mem- 
branous border of the opercle is narrower: the notch between the 
subopercle and interopercle is on the vertical line of the posterior 
border of the preopercle. There is a patch of scales above the 
superior attachment of the preopercle. The dorsal fin differs very 
little in form from that of the former, but extends somewhat far- 
ther forwards, its first spine being immediately over the posterior 
angle of the opercle. The distance from this spine to the end of 
the snout equals the distance from the same back to the ninth ar- 
ticulated ray. ‘The posterior rays of the articulated portion, are 
shorter than in the first species, but they are more numerous by 
three rays. The pectoral has twenty-one rays; it is perhaps longer 
than in the other. The ventrals differ little. ‘The anal fin how- 
ever, differs greatly : it is very small and contracted, and is placed 
far behind the ventrals. ‘The scales at its base form a waved out- 
line much more marked than in E. Jacksoni. ‘The spinous rays 
are very short, the last being less than one half the length of the 
g articulated ray, the base of which latter is directly un- 


followit 
der that of the fifteenth corresponding ray of the dorsal fin. Its 
posterior base and termination are as in the first species. The 
caudal fin however, is more slender, and more deeply notched. 
The scales of the body are by no means so large. ‘I'he lateral 
line, follows the outline of the back, as in E. Jacksoni; there are 


seventy-five scales in it. 

Color light olive, darker along the back ; light brown longi- 
tudinal bands extend between the rows of scales, and darker trans- 
verse bands reach from the back to the sides of the body, not ex- 
tending below the lateral line in the anterior part of the trunk, 
but more marked, and reaching nearly to the anal fin upon the 
tail. Head mottled black and white. Dorsal and caudal dotted 
with black and white. Anal with a large diffuse black mark 
upon lighter ground. Pectorals white. Ventrals white at the 
base, terminated with black. 

Ouly one female has been observed, containing eight young. 
This species was discovered by T. G. Cary, Esq., in the Bay of 
San Francisco, in the beginning of August 1853. 
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Art. XLIL—On a change of Ocean Temperature that would 
attend a change in the level of the African and South American 
Continents ; by James D. Dana. 


Tue idea of a change of climate consequent upon a change 
in the distribution of land and water on the globe, brought for- 
ward by Sir Charles Lyell, has recently been discussed with much 
ability and precision, by Prof. Hopkins, especially with reference 
to the Northern Atlantic. As there is profit in this consideration 
of possibilities whether we can prove the actual occurrence of the 
supposed events or not, we briefly remark in this place upon 
another geological change that would affect the temperatures of 
both the Pacific and Atlantic Oceans. 

Upon the oceanic isothermal chart issued with the last number 
of this Journal, and discussed in that and this number, it is ob- 
served that the whole western coast of South America is bor- 
Jered by cold waters; and that while in the Pacific, 80° F. is 
the coldest temperature of the year in mid-ocean, towards South 
America, even under the equator, the ocean temperature of 74° 
isnot found, in the cold season, short of a distance of 2500 miles 
from the coast. 

We have also remarked upon the evidence that a similar south- 
em or extratropical current affects the temperature of the whole 
southern Atlantic, (see page 320) and makes this literally the 
cold ocean of the globe. 

It is moreover evident from the temperature of the waters off 
western South America, that the extratropical or antarctic eur- 
rut has a vastly wider influence here than in the southern At- 
antic ; the positions of the lines of 68° and 74° in the two regions 
make this sufficiently apparent. It is also obvious, that the South 
American Continent, by extending so far south,—22 degrees, or 
1300 miles, beyond the south point of Africa,—should necessarily 
intercept to a large extent the antarctic current, and thus occasion 
‘connection with other causes, the northern flow that influences 
widely the temperature of the waters off this coast. The posi- 
tion of the isocryme of 35°, shows that this same current flows on, 
ising somewhat northward towards Cape of Good Hope; yet the 
African continent lies so far to the north, that it can in faet inter- 
cept but a small part of the southern current, which consequently 
loa large extent passes on south of the Cape ; yet this small part 
produces the wonderful effects pointed out.* 


* We find that at the recent meeting of the British Association, Mr. A. G. Find 

4v, in the course of a paper on the oceanic currents of the Atlantie and Pacific, 
lakes the common view that the Lagulhas current is the origin of the current that 
ows up the West African coast, a view shown on page 322 to be untenable 
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Suppose now, that by a change of level, America were to ter- 
minate in latitude 34° S., and Africa in latitude 56° S.: the rela- 
tion of the two, and of the cold influences of the currents adjoin- 
ing, would be entirely changed. The vast area in the South Pa- 
cific, embraced between the west South American coast and the 
isocryme of 74°,—which marks the influence in the colder season 
of the cold southern waters, though not by any means its extreme 
limit,—would, if transferred to the Atlantic equatorial regions, 
stretch nearly or quite across from Guinea to the East Cape of 
South America; and the line of 68° would sweep around north 
of the equator quite to mid-oecean. The actual extent of the 
change may be perceived with close accuracy if we transfer the 
isocrymal lines off this part of Western America to the Atlantic. 
In the Pacific, under the same circumstances, the line of 68 
would nowhere reach within several degrees of the equator. 

The distribution of marine life would be greatly changed. 
While now the west coast of South America is, as regards the 
ocean, one of the coldest regions for the latitude in the world, it 
would become very much moderated, aud a considerable portion 
of coast would be bordered by tropical waters. Along by Lima, 
and far south, there might be coral reefs. In the Atlantic, on the 
contrary, the Gulf of Guinea now characterized by torrid waters, 
would be filled with the colder seas of the temperate zone, aud 
true tropical life would be altogether excluded. 

The influence also on the Gulf Stream would be very decided 
and the whole North Atlantic would feel the change 

It is a remarkable fact that while the west coast of America is 
bordered in the tropical part by cold waters, 10° to 12° below the 
mean of mid-ocean, and the marine zoology is hence extratropical, 
the temperature of the land is peculiarly torrid over the same lat 
tudes. It is evident that in judging of the influence of the ocean 
temperature on the temperature of the land, the direction of the 
aerial currents for the year, should be considered as a most import- 
ant element towards any just conclusions. 

Although we cannot show that the supposed change of level in 
the continents has taken place, we may learn from the facts what 
vast changes in marine life, have happened in past ages, through 
such changes of level as have occurred in the earth’s history. 
The changes on the land from this cause would be less marked; 
besides, these have had far less influence on the life of the rocks 
than those of the ocean, as the fossiliferous rocks are mainly 
of marine origin. We know that in the cretaceous and tertiary 
periods, the Andes were in part under water, or at a much lower 


level, and effects of the kind considered, cannot be altogether 


hypothetical. 
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Art. XLIII.—Reviews and Records in Anatomy and Physi- 


ology ; by Watpo L. Burnett. 


I, (1.) Theorie der Befructhung und iiher die Rolle, welche die Sper- 
matozdiden dabei spielen; von Dr. Tu. Lupw. Biscuorr, 
—in Miuller’s Arch. 1847. p. 422-443. 

(2.) On the Impregnation of the Ovum in the Amphibia, and the direct 
agency of the Spermatozoon ; (1st Series.) Philosophical Transactions, 
1851, p. 169; (2nd Series revised.) Proceed. Royal Society, June 
17, 1852 ; by Georce Newrort, F.RS., &c., &c. 

(3.) De Spermatozoorum introitu in ovula. Additamenta ad Physiolo- 
giam Generationis. Auctore Gorrn. AuG. Ferp. Keser, &c. <Ac- 
cedunt Ixxxi figurae chalcotypicw textui inserte et in 1v Tabulas 
collect. 4dto, pp. 118. Regiomonti Prussorum, mpccc.iil. 


Wirh every inquiring mind there is a deep interest connected 
with the development of animal life. To watch the origin and 
rise of new forms, to trace the successive phases through which 
they pass, as the ideas on which they are based become more and 
more definitely expressed, until finally the perfect animal is 
produced,—these have been favorite studies from the earliest 
times with some of the most genial minds, and over which they 
were accustomed to dwell with increasing delight. But more in- 
teresting still, because more wonderful, is the study of those neces- 
sary preliminaries of all individual development—the mysterious 
conditions of fecundation. ‘To observe, after nature has prepared 
the material, how she puts up a new structure and to trace the 
adaptive idea in the laying of each part, require but opportunity 
united with careful diligence and patience. But to lift the veil 
beneath which lie hidden the more than mysterious relations of 
individuality, this is to tread on the confines which separate the 
material from the immaterial world. 

There is no question in physiology so difficult and at the same 
time so interesting as—How is a new individuality started by 
the conjugation of the sexes; and where so little could be ob- 
served, there has been more scope for speculation. 

In modern times, however, with certainly better instruments if 
not better opportunities, we have looked for less talk and more 
knowledge ; and in this respect, it may be justly said that we 
have approached pretty near that boundary, which, as it is the 
imitation of that which can be perceived by the senses, is the 
real confine between the known and the unknown in physical 
science. 

We have selected the above-cited works, because they comprise 
some of the most important recent contributions upon a subject 
we here propose to take up in a somewhat discursive manuer. As 
tt would be profitless to notice the labors of those numerous men, 
Stconp Serres, Vol. XVI, No. 48.—Nov., 1855. 50 
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who, in this department have written upon what they really 
knew nothing, yet speculated much, we shall attempt to show the 
state of our real knowledge on this udtimatissimum of physiology 
—the modus operandi of fecundation. . 

Modern histological studies, have we think, pretty definitely 
settled two fundamental and important points: Ist. That the 
ovum is, morphologically, only a nucleolated cell; and 2nd. That 
the sperm-cell is the true homologue of the ovum. 

The ovum (fecundated) produces the embryo ; the sperm-cell 
the spermatic particle. The embryo and the spermatic particle 
are the correlative representatives of the female and the male sex. 
One is the metamorphosed nucleus (vitellus) of the one; the 
other the metamorphosed nucleus (nucleus of the daughter-cell) 
of the other. In both, the ovum and sperm-cell, the process of 


segmentation seems a necessary preliminary to the evolution of 


the new being.* 

The strict correlation between the essential products of the 
sexes is as wonderful as it is beautifully suggestive of the unity 
and simplicity of plan by which nature proceeds. This point, 
so seductive in all its relations, might be dwelt upon in detail, 
but we will continue with main and general facts. The ovum, asa 


| cell, continues to grow, and whatever size 


nucleated or nucleolates 
it may attain to by the endogenous formation within its capsule of 
new cells, yet, when complete, it is, (even though belonging to the 
Ostrich or E’piornis,) morphologically, only a great compound nu- 
cleated or nucleolated cell. All these conditions of origin, growth 
and maturity, can be satisfactorily studied in the lower animals, 
and we would especially recommend the compound Ascidiz for 
this purpose. ‘The ovum, thus complete, is ready for fecundation. 

We have already said that the sperm-cell is the analogue, or 
more properly homologue, of the ovum; its origin and develop- 
ment, as we have traced them in all their details, are precisely the 
same as those of the ovum. The sperm-cell increases to a defi- 
nite size, its nucleus (vitellus) then regularly segments 2, 4, 8, 16, 
&c., and the results of this segmentation, are daughter-cells. The 
condition of the sperm-cell at this moment is like that of the ovum 
produced by the same process of segmentation. I mean the mul- 
berry-like condition. But at this point there is a digression, for 
with the sperm-cell the nucleus of each of the daughter-cells 1s 
changed into a spermatic particle, while with the ovum, the 
whole mass is metamorphosed into the new being by a process 
of substitution. 

‘The spermatic particle, then, is only a metamorphosed nucleus 
of a cell, and, perhaps, were the analogy carried out completely, 
each daughter-cell would be the representative of a mumiature 
ovum. 

*See Researches on the origin, mode of development, and nature of the spermatic 
particles among the four classes of the Vertebrata— Mem. Amer. Acad, N.S, 
pt. 1, 1853. 
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Physiologically, the phenomena we have thus briefly de- 
scribed, obtain equally in the vegetable kingdom; for, as re- 
cent discoveries have shown, even in the simplest cellular plants 
there. is a conjugation of two kinds of cells, the product of which 
terminates in a new generation ; and in the other plants, the su- 
perior Cryptogamia, and the Phanerogamia, there are parts which 
in a developmental as well as a morphological point of view, 
correspond to the essential male and female products of animals.* 

Throughout the organized world, therefore, the conditions which 
wait upon the true generative process are the same—the com- 
bination of the representative products of twe distinct sexes—and 
these products, whatever may be said of their form, are always 
physiologically the same ;—they are cells or cell-products. 

Here we would make a general statement which embodies a 
great deal of physiology on thissubject: A true generation must 
be regarded as resulting only from the conjugation of two opposite 
sexes, from a sexual process in which the poteutial representatives 
of two individuals are united for the elimination of one germ. 
The germ power thus produced may be extended by gemmation 
or by fission, but it can be formed only by the act of g neration, 
und its play of extension and prolongation by budding or by 
division must always be within a certain cycle, and this cycle is 
recommenced by the act of the new conjugation of the sexes. 

In this discussion, we have satisfactorily reached this point’ that 
the ovum and the spermatic particle are the potential representa- 
lives of the sexes to which they respectively belong. From their 
union results the condition of fecundation; the grand question 
now is, What is the modus operandi of this fecundating act? Here 
we touch upon debatable ground, and the three authors with 
which we have headed these remarks are the advocates of as 
many dissimilar views. Bischoff’s view, based upon speculative 
probabilities rather than upon observation, is, that contact alone 
f the spermatic particle with the ovum being sutlicient for fecun- 
dation, impregnation consists In a kind ef catalysis which has its 
exemplification in chemical conditions as enunciated by Liebig, 
see loc. cit., p. 425.) But if cata ysis embodies conditions in 
the organic like those of its relations in the inorganic world, it 
falls very far short of affording the requisite explanation of these 
phenomena, as we hope soon to show. ‘This field of probabilities 
and possibilities we shall enter upon again. 

Newport’s contributions upon the physical phenomena of this 
subject are far the most complete that we have, and being the 
results of a most trustworthy observer, they dese: 


‘ve our S] ecial 
attention. That his views may be the more clear! 


understc od, 
* We wonld refer to a profoundly physiological memoir by Robin, titled: “Ovum 


its existence as well in the male as im the female of plants and animals,” &e, 
Vompt. Rend., 1849. 
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we quote his own language, as used in some of the conclusions 
which he has given. We will commence with the 5th, omitting 
the preceding four as irrelevant to our point in question : 

“5th. That only extremely minute granules of solid matter can 
by any possibility pass into the tissue of the envelopes during en- 
dosmosis ; and that there is no evidence whatever of the existence 
of a fissure or orifice, in the envelopes of the egg of the amphibia, 
at the time of, or before impregnation, capable of admitting the 
spermatozoon to the interior of the yolk-membrane or its contents. 

“6th. That it is the spermatozoon alone which affects impreg- 
nation ; and that this does not take place until the spermatozoon 
is brought into immediate contact with the external layer of the 
ovum. 

“8th. That although direct contact of the spermatozoa with 
the ovum is indispensable to effect impregnation, [ have never 
been able to detect any traces of these bodies in contact with the 
yolk-membrane, or even within the substance of the external en- 
velope.* 

“Oth. That impregnation is commenced the instant the sper- 
matozoa are brought into contact with the egg, but a certain 
duration of contact is essential to its completion. 

“10th. That impregnation is not effected, when the whole or 
the majority of the spermatozoa in contact with the envelopes 
have previously become motionless, and apparently have lost 
vitality, as they are found to have done after the lapse of a longer 
or shorter period. 

“ith. That although an exceedingly minute quantity of sper- 
matozoa suffice to impregnate the ovum, the phenomenon of im- 
pregnation takes place more tardily even with duration of contact, 
when the number is extremely limited, than when it is in full 
abundance, without excess ; while, when the quantity is deficient, 
or the duration of coutact too limited, then the phenomenou is in- 
complete, and partial impregnation only is effected. 

“12th. Partial impregnation is shown in imperfect segmen- 
tation of the yolk; and is due to the spermatozoa being insuffi- 
cient in quantity, or in duration of contact, or inefficient through 
diminished vitality ; and it may also result from diminished sus- 
ceptibility in the ovum.” 

Newport’s experiments and observations show, in brief, that 
contact alone of the spermatic particles with the ovum is requisite 
for fecundation, that each ovum requires several particles; and 
that there must be duration of this contact. Here is a limit to 

* In his second series, Newport says he has detected the spermatic particles within 
the coverings of the egy, and sometimes even partially imbedded in the vitelline 
membrane beneath them ;—but he had no evidence that they enter the vitelline cav- 
ity. We consider this fact of penetration within the envelopes as of no import in the 
question before us; for, as we hope to be able to show, it may well be regarded 
as contingent and not essential. 
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observation of physical facts, and we regard these important data 
worthy of full trust considering the source from which they come. 
This author discusses briefly the question of the nature of the im- 
pregnative power, and from the fact that the spermatic particles 
are sometimes seen to disappear on the surface of the egg-envel- 
opes, he thinks it may be fair to conclude that the agency of this 
body is material in its operation; on the other hand, the fact of a 
mere momentary contact producing changes in the ovum, suggests 
in his mind the so-called catalytic power of certain known bodies. 
But he thinks that neither this last, nor endosmosis, are sufficient 
to account for the phenomena of this grand act. 

The view of Keber, the last of the writers we have cited, has 
at least the merit of being unique if nothing more. As long ago 
as 1838, Martin Barry* announced that he had observed spermatic 
particles within the ovum. It should be mentioned however, 
that long previous to this, Prevost and Dumast in their researches 
found these particles within the envelopes of the eggs of frogs. 
But Keber’s alleged discovery is, that the introduction of the sper- 
matic particles within the ovum, takes place through a special 
opening, a kind of micropyle, or an infundil 
This discovery was made upon the eggs of mussels ( (/nio aud An- 
odonta ), and that I may furnish a correct idea of its formation and 
relations, | will quote some of his conclusions. After describing 
the formation of the eggs and sperm of these animals, he pro- 
ceeds :— 

“3d. At the procreative season, there arises from the eggs, 
which are yet quite small, a bud-like process which projects fiom 
the albuminous membrane, and perforates the closely adjacent 
cortical membrane of the egg. ‘This process bursts or dehisces, 
and there escapes from it a small quantity of albumen; it then re- 
ceives a spermatic particle which has been introduced to the ovary 
in the usual way. ‘This spermatic particle having thus been 
taken within the egg, the orifice of the micropyle closes up or 
becomes obliterated. 

“Ath. After this, and sometimes even before, the albuminous 
and vitelline membranes coalesce at the point of the micropyle ; 
then the vitelline sac dehisces, and thereby the spermatic particle 
is received and enclosed in the very interior of the egg.”-—(p. 107.) 

Upon this sueceeds a description of the more or less minute 
changes which are alleged to supervene upon these processes, 
such as the disappearance of the micropyle, the disintegration of 
the spermatic particle, the singular changes of the vitellus which 
ensue, and the formation of a peculiar structure in the ovum for 
the ingress of the fecundating element—the spermatic particle, 
which finally reaches the very interior of the ovum and the germi- 
hative vesicle ; but these need not detain us. 


uliform passage. 


* Barry, Philos. Transact., 1840, pt. ii, p. 532.—1848, pt. i, p. 33. 
t Prevost and Dumas, Ann. d. Sc. Nat., ii, p. 233. 
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The announcement of the presence of such a structure on the 
ovum is indeed wonderful, and more especally so since other ob- 
servers, whose attention has been particularly directed to the 
embryological study of these animals, have failed to notice it, 
although one would suppose that an apparatus of this kind must 
be very visible. Keber affirms that he has observed a like struc- 
ture in the ova of some other animals which he has examined, 
But, however well fortified he has sought to make his observa- 
tious, they certainly need more than the usual confirmation, and 
we cannot but regard it as far from being a settled fact in embry- 
ology, that the ovum has a direct structural communication exter- 
nally for the ingress of spermatic particles to its interior. 

After all this disenssion of facts, we revert to the primary ques- 
tion, what is the nature of the fecundating act? We have seen 
that its physical phenomena consist in the contact of active vital 
spermatic particles with the mature ovum ; that this mature ovum, 
thus affected, experiences peculiar changes which terminate finally 
in the evolution of a new being possessing the characteristics of 
the male as well as of the female parent. It is true that, as was 
observed by Prevost and Dumas, and as has since been confirmed 
by Barry, Newport, and others, the spermatic particles may force 
their way through the envelopes of the egg some distance into its 
interior, but we regard this as an unessential condition of the 
fecundatory act; adhering by their heads to the envelopes of the 
egg, the incessant action of the tails of these bodies would obv- 
ously tend to force them inwards, and especially through such 
homogeneous, soft tissues as the egg-envelopes. 

As a point of some importance in this connection, it may be 
mentioned, that there are cases where this intrusion of the sper- 
matic particle into the interior of the ovum does not seem avail- 
able from the very structure of the particle. Thus, with the Deca- 
pod Crustacea, these bodies consist each of a central nucleus to 
which are attached many long radiating processes ; moreover, In 
these animals, the motion of the spermatic particles ceases so 
shortly after their escape from the body, that this entrance into 
the ovum would not be likely to be effected with even the most 
favorable perforating structure. It may also be here mentioned, 
that as motion is, with these particles, the only visible exponent of 
their vitality, it is highly probable that in these very same anl- 
mals, the merest contact suffices to fecundate the ovum. 

Even admitting the hypothesis of Keber and others, that the 
vermatic particle is mixed de ipso with the contents of the ovum, 
would explain nothing, and would approximate us not in the 
least to the nature of this process, for it is just as comprehensible 
that the spermatic particle should fecundate by mere contact, as 
that it should by a material mixing or even an interpenetration 
of its constituents with those of the ovum. 
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By referring to the resultant phenomena of this fecundating pro- 
cess, we may perhaps gain some insight into the conditional if not 
the real nature of itsagency. We have already said that the sper- 
matic particle is the potential representative of the male; what sig- 
nification is to be attached to its mere physical form, that is, whether 
it is conical, globular, &c., we know not; and this seems the more 
hidden from our perceptions, from the fact that exactly similar 
forms and sizes,—in fact, physical relations apparently identical— 
belong to spermatic particles of animals as widely dissimilar as 
could be. This fact alone, of the correctness of which we are well 
assured from our own observations, should be sufficient to con- 
vince us that we have here to deal with no very simple relations 
or properties." But let us pursue the subject a littie further. I 
scarcely need remark, that the offspring partakes equally of the 
physical peculiarities of both parents. It will at once be perceived, 
that in no way can the child receive those of the father except 
through the medium of the spermatic particles. And so, however 
strange it may appear at first, yet the conclusion is irresistible 
that spermatic particles must contain, concealed within them, in 
fact must be the vehicles of, not only the general peculiarities of 
the father as an animal, but mental dispositions also, and as is too 
often true of our own species, morbid taints superadded to all. 
It is wholly insufficient to say with Bischoff, that these anoma- 
lous conditions belong to the catalytic action ; or with Newport 
that they may be the exemplifications of a force, peculiar and sut 
generis. For there is something above and beyond the wakening 
of latent forces, of one particle that is positive with another that 
isnegative. The grand fact is, that the act of fecundation in- 
cludes—whatever may be said of its also vitalizing the ovum—the 
communication or the transmission of the individuality of the 
male parent to the ovum; and the material organ of this transmis- 
sion is, exclusively, the spermatic particle. We cannot see that 
these phenomena have an adequate explanation in any chemical 
relations of matter yet known, and what is more, we cannot con- 
ceive the possibility of this ever being the case, unless, indeed, 
chemistry gets beyond the domain of physics. Not but that chem- 
istry involves points which are equally obscure, such as affinity, iso- 
morphism, &c., but then the conditions of vitality, and especially 
the grand manifestation of it in question, certainly seem to us to 
include relations which have no correlation whatever with those 
pertaining to inorganic matter. ‘T’o us the relations and conditions 
of cells, which are the primordial forms of organization, demand 
the teleological view of organic life.* Individuality is the distin- 
guishing feature of organization, and we recognize in it some- 
thing more than a mere collocation of physical conditions; we 


*See The Relations of Cells to the Physical and Teleological views of Organiza- 
tion, in this Journal, xv, 87, Jan., 1853. 
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regard it as an Idea which exists before organization, which last 
as only the language in which the Idea is expressed. The con- 
ditions of this process of fecundation which we have just review- 
ed, will accept no other explanation, say what physiologists may 
about the uaphysical character of such a view; we must have 
something beyond mere combination, which lies with physics ; 
this we have in development, which lies with life. 

In conclusion, we may say, that as the domain of science lies 
with demonstrable phenomena, so its legitimate study is with the 
sensible and tangible. ‘The conditions of immaterial agencies, 
and their relations with material forms, must be accepted as pure 
phenomena incapable of the analysis of ordinary scientific facts. 
But after all, how much more of an enigma is the process of 
fecundation than the essence, the primordial cause of everything 
connected with both the inorganic and organic world about us. 
Science should put out her long, tentacular arms in all directions, 
laying hold of the tangible and the sensible, but it should be re- 
membered that the supra-sensible is beyond her pale, and that 
“multa esse constant in corpore quorum vim rationemque per- 
spicere nemo nisi Qui fecit potest.” 


II. Mikroscopische Anatomie oder Gewebelehre des Menschen; von Dr. 
A. Koutiker, Professor der Anatomie und Physiologie in Wuriz- 
burg. Zweiter Band: Specielle Gewebelehre. 

Erste Halfte; von der Haut, den Muskeln, Knochen und Nerven, mit 
168 Holzschnitien, ausgefiirht von J. G. und vier litho- 
graphirten Tafeln. 

Zweite Halfte. 1. Abtheilung. Von den Verdauungs-und Respirations- 
Organen. Mit 127 Holzschnitten, ausgefiihrt von J. G. Fiece. 
Svo, pp. 554, 346. Leipzig, 1850-52. 


The writings of Kolliker already mark an episode in the his- 
tory of physiological science. ‘The department he has chosen, 1s 
Structure, in both its forming and its complete condition. ‘This is 
a field which has been made worthy by the presence of most honor- 
able names, who have marked it all over with intersecting lines 
which here and there stretch out beyond the ordinary boundaries, 
it is now so extended that it would, indeed, be meritorious to 
prove a faithful pilgrim in the paths of others in this wide domain. 
The merit and peculiarity of Kolliker is, that he has proved him- 
self both a pilgrim and a pioneer, and while he has pushed ex- 
ploringly upen hitherto untrodden ground, he has not, like many, 
been ignorant of what others before him have seen and done. 

Of the work before us nothing has appeared like it, since the 
“ Allgemeine Anatomie” of Henle, nearly twelve years ago, and 
the work of Henle was no more remarkable then, than that of 
Kolliker is now. Considering these two works, as we may, in & 
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measure, as corresponding books of their times, the difference in 
new matter or in newly developed points, as shown by an exam- 
ination of the latter, is a satisfactory commentary on the progress 
of structural science during this brief period. 

The second volume of the Mikroskopische Anatomie is pub- 
lished before the first, a mode of proceeding which we do not 
like, but which is becoming not uncommon abroad. It of course 
enables the investigator to put that portion of his labors before 
the world which have been finished, and so far is very good, but 
we question if the work, as complete, is not thereby delayed. 

This second volume is devoted to special histology, and treats 
of the essentiai structure of the shiz; or rather, more comprehen- 
sively, of the cutaneous system, of the bones, and the nervous sys- 
tem; these subjects are included i the first half. ‘The first part 
of the second half, and all published that we have seen, treats of 
the digestive and respiratory organs; aud when it is borne in mind 
that the histology of these two subjects occupies 9UU pages, an 
idea will be entertained of the comprehensive manner in which 
they are taken up. ‘The limits of our prescribed space make it 
wholly out of the question to review such a work, for each of its 
subjects presents enongh of new matter originally brought out, 
for a special examination. We shall be well content if we sue- 
ceed it) noticing some of the more salient points in histology, here 
produced. It should, however, be first mentioned, that the mode 
in which KOolliker treats a subject is as comprehensive as it is dif- 
ferent from that of any who have preceded him in works of this 
kind. In any given tissue, say, for instance, muscle, there are 
first described its peculiarities, general and intimate, as a tissue of 
its kind or genus; then follows the details of its structural analy- 
sis as species or varieties, from difference of location and perhaps 
special function ; then its chemical and physical relations ; then 
its comparative study with animals; then its development ; then 
its pathology ; and finally, its physiological relations and condi- 
tions. This relates of coursé to the simple histology of the tissue. 
But besides this, its vital relations are described, such as its 
innervation, its nutrition, and its connections with surrounding 
parts. You have then, Tissue: its structure, general, special, 
and comparative; its chemistry; its development; its pathology ; 
and its physiology. ‘The advantages of this mode of handling 
a subject of anatomy, aside from its comprehensiveness, must be 
apparent to all. IL would here insist particularly upon the point of 
a comparative study of tissues in animals. Writers upon human 
anatomy and physiology have been too much inclined to treat 
the human subject with its details as though its physical relations 
to the inferior animals, were as dissimilar as those of its mind. 
They would seem to forget that, zoologically, man is an animal, 
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and therefore that his structures are but greater or less variations 
of the types of the classes beneath him. ‘The truth is, human 
histology should never be studied until the student has passed 
through a course upon the lower animals; and all who have 
labored much upon the domain of structure know very well how 
the whole idea or plan of composition of a tissue has dawned upon 
them, by observing it in some of its simple and uncomplicated 
forms as occurring in an inferior animal. What is desired or aimed 
at, is the formu/a of a tissue, and this once being appreciated, can 
never be obscured or lost, whatever may be the language in which 
it is expressed. ‘This statement obtains all the more force, from 
the unity and simplicity of plan pursued by nature, in the material 
forms through which her different organic conditions are mani- 
fested ; thus, nervous tissue is the same, essentially, wherever 
found in the animal kingdom, whether in the plant-like polyp 
or in man. ‘The same may be said of other tissues, and when 
the student of structure has fairly seized hold of such grand facts, 
he has proceeded not a little way on his course. 

We cannot tink of taking up any special portion of the work 
of Kolliker before us, not even in a general way, and quotations 
from so succinct a treatise would mar the sense and convey little 
meaning. Much, however, that is new and of special interest will 
be found under the head of deve lopment of each tissue or strue- 
ture, for here Kélliker has shown himself particularly original and 
proficient. ‘This is especially true of the nervous system, where 
there is a fullness of detail commensurate with the importance of 
the subject. 

We look with more than ordinary interest for the appearance of 
the first volume of this encyclopeedian work ; but as it must com- 
prise subjects which are yet hardly ripe for a satisfactory discus- 
sion, we would not ask its too early issue. We refer here to that 
debatable ground, cedls and cell doctrines. Not satisfied, ourselves, 
of the universality of the application of Schwann’s doctrines in 
this respect, and having,.moreover, carefully traced the features 
of a new mode of cell-genesis essentially dissimilar from that of 
Schwann, there is some personal concern attached to this subject. 
But untied from any special theory, we shall be more than pleased 
if the distinguished Wurtzburg Professor is able to reconcile these 
dissimilar conditions of the science, and clearly show asingle and 
universal mode of cell-genesis,—a unity, which, from the very 
correlative constitution of the human reason to the conditions of 
organization, the mind seeks and longs for in an earnest and 
almost prophetic manner. 
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Record of Anatomy and Physiology, Oct. 1, 1853. 
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Arr. XLIV.— Correspondence of M. J. Nicklés, dated Aug. 20, 1853. 


Reproduction of Cotton from Pyroxyline.—The following observa- 
tion on the restoration of cotton from pyroxyline, was made by M. 
Béchamp, Professor at the School of Pharmacy at Strasburg. The 
process consists in heating pyroxyline, at the temperature of boiling 
water, with a concentrated solution of protochlorid of iron. The chlo- 
rid deepens in color and very soon there is a disengagement of pure 
nitric oxyd. When this disengagement has ceased, the process is 
ended, after washing the cotton with chlorohydric acid to remove the 
peroxyd of iron impregnating the cotton fibres. 

By a similar method, M. Bechamp has succeeded in reproducing 
amidon from xyloidine, gum from nitric gum; and he has thus found a 
process which may be applied without doubt to many substances con- 
taining nitrogen in the state of NOs. 

Phenomena of Contact.—M. Bertuecor, of whom we have spoken in 
our former contributions, and who has been engaged in some researches 


on forced dilatation, has undertaken the study of several points that 


have been much controverted. He has employed in his researches 
pressure aided by a high temperature. His apparatus and the observa- 
tions he has made, may be useful in practical chemistry, and we pro- 


pose to return to the subject in Our next communication. 

The following are some of his results: 

1. Absolute alcohol heated in a closed vessel towards 360° C., along 
with erysta/lized chlorid of calcium, produces ether and olefiant gas. 
Ci Sr acts in the same way. Cl Ba and C! Na he has under trial. 

The chlorids hence act by contact, and not by removing the water 
of the alcohol, since they are used in the state of a crystallized hydrate. 

2. ‘Towards 400°, CiH] NH3 decompose alcohol, producing ether, a 
little olefiant gas, and chlorohydrate of ethylammine. 

3. At 360° IH, AzN;s acts in the same way: towards 400°, it de- 
composes ether into water and iodohydrate of ethylammine. 

4. At 360°, wood-spirit, with crystallized Cl Ca gives methylic ether; 
with Cl H NHs at 300°, it affords methylic ether and chlorohydrate of 
methylammine. 

5. Sugar heated to 100° C. with a little water is altered after some 
hours only in an insensible manner. With Cl Ca it changes to glucose. 
Ci Na does not act. CIH NHs produces rapidly this transformation. 

6. Essence of turpentine in contact with acids at 100° C. is modified 
isomerically. Its rotatory power changes. ‘This change takes place 
even when the acid is insoluble in this liquid, and enters into no com- 
bination. The essence of lemon with the acids at 100° C. undergoes 
a similar alteration. 

The earthy chlorids and CIH NHs, towards 240° C., act in an analo- 
gous manner on the essence of turpentine, 

7. Fluorid of boron acts at the ordinary temperature. 1 part of 
gas (two vols.) transforms completely 160 parts of the turpentine with- 
out decomposition or evolution of gas. These changes are attended 
with a slight disengagement of heat. 
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Ammonia in Rain-water.—M Bovussincavtt has been engaged for 
some time in investigating the proportions of ammonia in rain-water in 
the cities and country, taking Paris as one station, and for the other the 
old monastery of Liebfrauenberg, situated in the Department of the 
Lower Rhine on the eastern slope of the chain of the Vosges. The 
proportions of ammonia at Paris have varied from 1 to 5°45 milligrams, 
the mean, 3°35 milligrams per liter; while at Liebfrauenberg the rain- 
water contained hardly 1 milligram. Attributing the excess to emana- 
tions, Boussingault says, that Paris may be viewed as a vast mass of 
smoking chimneys—a comparison little flattering to a city which calls 
itself the ** cerveau de l’univers.” 

Bronze for the Sheathing of Ships.-—M. Bosierre, chemist at Nantes, 
who has studied this subject for some years, has arrived by his experi- 
ments, at the following conclusion: that by diminishing the propor- 
tion of tin the oxydizable metal is less uniform in its distribution through 
the plates, and there is a consequent inequality of alteration under the 
influence of seawater. [lis recent researches show that sheathing of 
bronze is preferable, as regards durability and solidity, to copper or 
brass. ‘The abnormal alterations which have been observed are due to 
defective manufacture. The presence of arsenic does not occasion 
alteration in this alloy as happens for red copper. Bronze that will do 
good service contains in general 4°5 to 5°5 p.c. of tin; that with less, 
alters unequally. The iniroduction of a little zine into these alloys of 
copper and tin, improves the product by favoring the diffusion of the 
positive constituent of the metallic mass. 

Photography.—Several memoirs on photography have been ad- 
dressed to the Academy. One of them relates to the cause of the 
partial reduction which the salts of silver experience in photographic 
operations, thereby damaging the results. M. Bertsch has recognized 
that these reductions are produced by hydroge nor its gaseous com- 
pounds, the presence of which cannot be easily avoided ; a very small 
quantity suffices to produce a very evident effect on the bromids, chlo- 
rids and iodids of silver, even in perfect darkness. M. Bertsch men- 
tions the remedy well known to chemists—the disengagement of some 
bubbles of chlorine gas in the place where the process Is going on: 
ils prevents these Spontaneous re ductions. 

Other papers read before the Acaudemy.—A note by M. Garnier 
completing his researches on the relation between the mean atomic 
weight of simple bodies and their specific heat, alluded to in the num- 
ber for January.—A memoir of M. Carlet on Sebacic acid, discovered 
by M. Thenard, and obtained by M. Bouis by means of castor oil.—A 
note on the use of chlorine in analyses by MM. Rivot, Beudant and 
Daguin.—Memoirs of M. Payen and of M. Brame on mar! beds and the 
effects of lime in agriculture.—Rules to be used in the administration 
of 


M. Breton de Champ, etc., on the levelling of the Isthmus of Suez; 


‘hloroform, by Dr. Baudens.—Notes of M. Favier, M. Bourdaloue, 


according to some, there is a considerable difference of level between 
the sea of Suez and that of Péluse, and according to others there is 
hone at low tide. We wait for agreement between these inquirers. 
So also as to a discussion on the constitution of amids between MM. 
Gerhardt and Wurtz: we prefer to accept the facts and leave the 
method of interpretation of each to himself. 
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Galvanism.—A modification of Bunsen’s battery is proposed by M. 
Guignet, consisting jf replacing the nitric acid by a mixture of peroxyd 


} 


of manganese and sulphuric acid. lt is seen that the oxygen thus pro- 
duced acis here the part of the nitric acid in burning the hydrogen 
proceeding from the decomposition of water. ‘The process is recom- 
mended : but it is of too recent introduction to have been fairly tried, 

M. Gautier communicates a fact of quite a different kind. He has 
obtained some sulphuric acid by exposing a mixture of atr and su phur- 
ous acid to the luminous arch produced by a powerful batte ry. To 


succeed, the points of the battery should be of platinum. 
Dr. Amussat presents the results which he has obtained with the use 
of a galvanic battery in therapeutic surgery. With a_ platinum wire 


heated to a high temperature by means of a strong battery he has had 


complete success in the cauterization and removal of tumors. The 
wire should be incandescent, but must be used with caution, as at this 
temperature it is easily broken off. 

Machine with Vapor of Eethe °— ‘he steamboat, Du Trembley, has 
an engine adapied for the use of the combined vapors of water and 
ether. The object of the ether is said to be to retain and utilise the 
heat lost by the steam, and employ it in forming a second vapor whose 
force shall be added to that of the steam. 


The following is the process employed by Du Trembley, the inventor. 


The facts here given are from a report signed by an administrative 
commission which examined the invention during the first vovage made 
by the vessel between Marseilles and Algiers. ‘The vessel is of a size 


to carry 100 passengers and 230 tons of merchandise. 

In order not to lose the heat which the steam retains after employing its 
expansive force, M. Du Trembley receives the spent steam in a closed 
apparatus, consisting of a considerable number of small vertical cylinders 
placed close toge her, ye t not In contact. The foot of these cyl nders 
paratus which 


is plunged into a reservoir of ether placed under the ap 
part fiils them. 


conveys the steam ; the ether rises in the tubes, and in | 
When the steam has penetrated into the apparatus which traverses the 
tubes, and has surrounded them on all sides, the phenomenon mentioned 
above takes place ; the water is condensed and the ether evaporates. 

In condensing, the water produces a vacuum which adds to the ex- 
pansive force of the steam in extinguishing the resistance which it had 
encountered ; and the ether vapor, collected ina separate compartment 
in which the tubes terminate above the vaporizing apparatus, then con- 
tributes a new force which is added to that of the steam. 

The condensed water is collected again in the boiler whence it had 
gone out as sieam, carrying back as much heat as the ether had left 
after its vaporization. 

The ether vapor which is collected above the vaporizer and the 
tubes in which it is formed, is taken into a cylinder specially adapt 1 
to it, but every way similar to that for the steam. The piston of the 
second cylinder can act either independently, or may connect with the 
same beam as that of the cylinder for the steam ; in the latter case, the 
two vapors are combined in the same work, as takes place in the vessel 
Du Trembley, and which must always be the case in applying this 


system to navigation. 
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The ether vapor is treated like the steam: it passes into tubes like 
those of the vaporizer, where it is condensed by a continued jet of cold 
water which fills the apparatus and surrounds the tubes. ‘The ether, 
again in the liquid state, is carried to the vaporizer, as the condensed 
water is restored to the boiler, to recommence the circuit just de- 
scribed. 

Such is a’brief description of the system of combined vapors adopted 
by Du Trembley. It may serve to explain the principle of his machine, 
and to show that compared with the ordinary steam engine, there will 
be a notable diminution in the fuel 
n the course of the trials, the commission made four experiments on 
the quantity of coal expended. ‘Together, these trials continued through 
36 hours 50 minutes. They were made under different conditions as 
to weather ; and re the winds, whether the ship was propelled 
by the engine alone, or by this with sails, the force of the engine was 
nearly constant at about 70 horses. The quantity of coal consumed 
during the 36° 50™ was 2860°9 kil., or 77°67 k. per hour, and 1°11 k. 
per horse power. 

Before using the combined vapors, the vessel was navigated with 
steam alone, under the same pressure, acting on the two cylinders. 
The amount of coal consumed during 28°18 hours, was 8519-5 k., or 
302 k. per hour, and 4°31 to 4°51 per horse power. 

The Re -port observes: “ D’aprés ce calcul, on serait arrive, par l’intro- 
duction de la vapeur de l’ether, a une €conomie de charbon sur la quan- 
tite depensce quand les deux cylinders marchaient par la seule vapeur 
d'eau, de 3 kil. -20a 3 kil. -38 3 par heure et par force de cheval ou de 74 
kil. (26 | p. 100), resultat si beau que nous osons a peine y croire, malgré 
que l’exactitude des chiffres sur lesquels nos calculs sont bases, nous 
soit de nouveau affirmée et qu’il difiére peu de celui que nous doa- 


required. 


nent nos propre experience.” 

As to the dangers attending the use of ether, they are neither more 
nor less than those inherent in the employment of illuminating gas, and 
as such reasons have not prevailed against this mode of illumination, 
they cannot prevail against an invention which has the advantage of 
actual and great economy. 

As the ether is not lost during the work, the expense of it is small. 
It was the greatest difliculty encountered, so to close exactly the joints, 
as to allow of no escape of the subtie and inflammable vapor. But ‘this 
has been accomplished with such precision, that we can affirm,” says 
the commission, * that if a slight odor of ether is oor when the 
machine is heated up before starting, it disappears entirely after the 
ship is in motion.” 

Locom rion with the Vap yr of Chloroform.—Chloroform has been 
used in p! ace of ether in an engine somewhat similar to that of Du Trem- 
bley’s. ‘he experiments have been made in the Orient, on a steam 
vessel of 120 horse power, called the Galilee. ‘They profited by the 
presence of the minister of marine, to run the vessel about the harbor 
in all directions. ‘The details of the construction of the machine have 
not yet been made known. But after the above description of the ether 
engine, we may conceive that it is nearly the same thing. ‘They speak 
of an economy of fuel of 50  P- c. with the chloroform engine. 
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Pisciculture—The government of the Pays-Bas has instituted a com. 
mission for establishing in Holland some Piscines after Millet’s system, 
A Piscine will be installed in the palace of the Voos in Guelder, anothey 
in the palace (“du bois”) at the Hague. The commission will publish 
also a manual containing all the theoretical and practical data to insure 
good management and successful operations. The preparation of this 
manual is already far advanced. 

Prizes Proposed.—The Société d’Encouragement, of which M. Du- 
mas !s president, proposes to issue the following prize 3 to 

1. A prize of 3000 fr. to the author of the best work on the nature of 
the disease which attacks the vine. 

2. A prize of 3000 fr. to the inventor of the most effectual method of 
preventing or destroying the disease of the vine. 

3. Three prizes of 1000 fr. each, and six of 500 fr. each, in favor of 

} 


authors of the best works on the following subjects. 

(1.) Origin and progress of the disease : the work to be accompanied 
by charts illustrating the annual progress. 

(2.) Discovery of a method of sowing at will the Oidium or of in- 
noculating it. 

(3.) Discovery of the conditions of hybernation peculiar to the Oidiun 

(4.) An exact history, accompanied with authentic proofs of the efi 
obtained from the use of different manures, and especially the sulphu: 

(5.) Variations in the disease due to ciimates, exposures, soils, a1 
meteorological circumstances. 

(6.) Historical account, accompanied with authentic documents, of 
the « flects. yositive or ne cvative, obtained from the different remed 
propose dand hitherto « mployed. 

(7.) Research on the effects produced on the vine towards remov 
the disease by plants or trees in their vicinity, and especially those 
which are rich in volatile oils, or which inhale a strong odor. 

(8.) Invention of apparatus convenient of use, for throwing different 
water solutions or powders on the vine. 

(9.) Indications of the measures which may 
ity for preserving the green-houses, and even whole vineyards from 


be prescribed by aut! 


the ravages of the disease. 
The society at the same time issues a list of the different works which 
have been published on this subject, and will distribute all these d 


ments gratuitously. 


SCIENTIFIC INTELLIGENCE. 
I. Cuemistry AND Puaysics. 


1. New Bases containing Palladium.—The chlorid of palladium, 


Pd Cl, forms with an nin. as is 
( , forms with ammonia, as is well known, two compounds whic! 
have the same constitution but which differ strikingly in color, the on 


being dark rose-red, the other vellow. T 


hese compounds have been 
studied by Vauquelin, Kane, Fehling, and Fischer, and found to be rep- 
but their true nature has re- 


resented by the formula Pd CI+NHs, 
mained unknown. Miller has given the subject a careful investigation 
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in Wohler’s laboratory and has arrived at the conclusion that the yellow 
salt is the chlorid of an ammonium in which one equivalent of hy dro- 
gen is replaced by one equivalent of palladium, and is consequently 
— by the formula NHsPd,Cl. Miller terms me new radical 
NHsPd, palladamin which we shall however venture toc ~hange to pal- 
ede lg corresponding to methyl ammonium, platin ammonium, 
&e. The oxyd of palladammoni im is readily obtained by diffusing 
the chlorid through water and adding oxyd of silver, or by precipitating 
a solution of the sulphate by hydrate of baryta. In this manner a pale 
yellow strongly alkaline solution is obtained, which, when evaporated 
over sulphuric acid, yields a solid distinctly crystalline substance which 
is the oxyd NfsPd, O, and which may be redissolved without decom- 
position. ‘The oxyd in solution absorbs carbonic acid rapidly from the 
air; it precipitates the salts of silver and copper, but dissolves no 
traces of the oxyds thrown down. When gently heated with a solution 
of sal-ammoniac, ammonia is given off, but on boiling, a new base is 
formed. With other ammoniacal salts the oxyd of palladammonium 
xhibits similar reactions, and it is therefore a stronger base than the 
xyd of ammonium. 

The salts of palladammonium are most easily prepared by decom- 
posing the corresponding silver salts with the yellow chlorid. The 
author describes the carbonate, sulphate, and sulphite ; they are all 
uuhydrous; the two former are in yellow octahedra. The nitrate of 
palladammonium exists only in solution and is very unstable. ‘The 
iodid of the new ammonium may be obtained in dark violet octahedra ; 
the bromid strongly resembles the chlorid and gives yellow octahedra ; 
like the chlorid these two compot inds are anhydrous. 

When the salts of palladammonium are treated with an excess of 
ammonia they poss i into the salts of a second base corresponding in 
constitution to Reiset’s platinum base and represented by the formula 
2NHs,Pd. The author terms this base palladdiamin, but we shall call 
t palladdiammonium, as the termination amin has hitherto been applied 
only to ammonias and not to ammoniums. It may be considered as 
immonium in which one equivalent of a drogen is replaced by one of 
palladium, while a second equivalent hydrogen is replaced by one 
of ammonium, the formula being NH2 > ( (NHa)P d. The chlorid of this 
radical had already been obtained by Fe hling in colorless prismatic 
crystals. Miller obtained the oxyd by precipitating the si ilphe ite with 
hydrate of baryta : in this manner a pale yellow st trongly alkaline 
solution was obtaine od. which by evaporation yielde d a crystalline mass. 
The solution precipitates the salts of copper, iron, cobalt, nickel and 


alumina but not those of silver: it expels ammonia from a boiling solu- 
tion of sal-ammoniac, absorbs carbonic acid from the atmosphere and 


forms salts when saturated in the cold with acids. An excess of acid, 
however, particularly when heat is applied, resolves the compounds of 
palladiammonium into ammonia and palladammonium. The author 
describes the chlorid, iodid, bromid and fluorid of this second radical, 
as well as the carbonate, sulphate and sul phite ; all the salts are colorless 
and crystalline. Attempts to prepare a urea in which one-fourth of the 

hydrogen should be re placed by palladium, proved unsuccessful. By 
substituting ethylamin for ammonia, Miller obtained new bases, the 
chlorids of which were represented by the formulas NH2(C4Hs)Pd.Cl, 
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NH2(CsHsN)Pd.Cl, and NH(CsHs)(CaHsN)Pd.Cl. An anilin com. 
maida corresponding to the first of these was also obtained ; its chlorid 
is represented by NH2(C12H7)Pd.Cl.—Ann. der Chemie und Pharma- 
cie, Ixxxvi, 341. 

2. Anthranilic and Benzoic Acids.—GERLAND has instituted an accu- 
rate comparison of these acids, which together with a third acid dis. 
covered by Chancel, are represented by the formula C14 He NOs+ HO, 
The results of this investigation are as follows. 

(1.) Anthranilic acid is the true carbanilidic acid constituted simi- 
larly to carbonic acid and represented by the rational formula CO2, 
CO(NH.Ci2Hs)+HO. 

(2.) Authranilic acid is different from benzamic acid and from the 
acid termed by Chancel carbanilidic acid. 

(3.) Benzamic acid CisHa(NH2)Os+HO is identical with Chan. 
cel’s carbanilidic acid. 

(4.) Nitrous acid NOs converts anthranilic acid completely into 
salycylic acid; the equation is C1sHeNOs, HO+NO2=Ci4Hs0 

HO+2N+HO.—. (nn. der Chem. und Pharmacie, |xxxvi, 143. 

3. New Compounds of Iridium.—Sxkos.ixorr has discovered a class 
of ammoniacal componnds of iridium which exhibit a perfect analogy 
to the well known platinum bases of Gros and Reiset. ‘The investiga- 
tion was conducted in the laboratory of Woskressensky, and led to the 


following results. Protochlorid of iridium treated with carbonate of 


ammonia dissolves readily, and gives a greenish yellow, highly alkaline 
liquid, from which acids when added in ve ry sm all excess, precipitate a 


yellow substance having the formula NHaelIrCl, and corresponding t 


the green salt of Magnus. ‘Treated wiih hot nitric acid this substance 
yields a new salt which may be obtained in yellowish brilliant leaty 
crystals, represented by the formula IrCiN2 He 0, NOs, and containing 
therefore a base ex: actly correspo to Gros’s platinum base, 
HcO. The sulphate of this base crystallizes in fine greenish needles: 
the chlorid of the radical crystallizes in regular violet prisms, van is rep- 
resented by IrCiIN2He, Cl. By the action of dilute rig. ic acid 
upon the chlorid NHslr, Cl yellowish orange leafy crystals are m tained 

which contain no chlorine, and are the sulphate of a base corre sponding 
to platinammouium and palladammonium ; their formula is NHs!IrO, 
SOs and the base may be called iridammonium. By boiling the chlorid 
of iridammonium with an excess of ammonia, a whitish substance is ob- 
tained which is the chlorid of a new base a sponding to Reiset’s 
platinum base, and having the formula N2U6.IrC or NH2 2( NH )irCl. 
The author obtained a crystalline sulphate and nitrate of this base, hav- 
ing the formulas NH2(NH4)lrO, SOz and NH2(NH4)[rO, NOs. The 
perfect parallelism between these bases, and those containing platinum 
and palladium is very interesting, and it is to be hoped that rhodiun 

ruthenium, and osmium will be studied from the same point of view.— 
Journal fur prakt. Chemie, 

4. On Zirconia.—In Katapleiite, a new mineral from Norway, Suo- 
GREN found an earth, the properties of which in general, corresponded 
with those of zirconia, but differed in the single particular, that the sup- 
posed new earth was easily soluble in an excess of oxalic acid. Berlin 
has investigated the subject carefully, and found that, contrary to the 
statements in all the text-books, the zirconia from the Frederichsvarn, 
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Expailly, Ural, East Indian, and Ceylon zircons is also easily soluble in 
oxalic acid, and that ammonia precipitates from the solution the hydrate 
of zirconia. ‘The oxalate dried at 100°, has the formula Zr202,2C2 
Os + HO, and is readily soluble in an excess of oxalate of ammonia. 
It is worthy of remark, that the precipitated hydrate of zirconia when 
long washed upon a filter absorbs so much carbonic acid from the air, 
that it effervesces when dissolved in acids. Berlin found the zirconia 
from Katapleiite, and from the Frederichsvarn zircon to have a density 
49. He further states, that he did not succeed in separating zirconia 
into several earths, by the method of partial precipitations employed by 
Svanberg; the precipitates also contained the same amount of fixed 
base, and hence the equivalents of the different earths, if we admit the 
existence of more than one, must be the same.—Journal fur praklische 
Chemie, 57, 145. 

5. On Didymium.—Manicnac has communieated a memoir on didy- 
mium, and its principal combinations. ‘The author effects the separation 
of didymium from lanthanum by the method of Mosander, that is to say, 
by the crystallization of the sulphates. It was found however, that the 
process could be facilitaied by first dissolving the oxyds ina large ex- 
cess Of nitric acid, and then successively adding small quantities of ox- 
alic acid. The first precipitates are more deeply rose-colored, and 
more rich in didymium than the subsequent ones, and after converting 
the oxalates into sulphates, the separation of these last by crystallization 
is efiected much more rapidly when one of the oxyds is present in much 
larger proportion than the other. The equivalent of didymium was 
determined at first by the analysis of its sulphate by means of chlorid of 
barium : it was found however, that the sulphate of baryta obstinately 
retained a portion of the sulphate of didymium from which it could not 
be freed by washing. The determination of the oxyd of didymium in 
a known weight of the sulphate, gave as a mean of five determinations 
698-2 for the equivalent of the oxyd ; the analysis of the chlorid gave the 
number 700-2 as a mean of these experiments, and the author adopts 600 
as the equivalent of the metal. Metallic didymium was prepared, by heat- 
ing the chlorid with potassium. A greyish powder was obtained, which 
in cold water disengaged bubbles of hydrogen; the particles of metal 
burned with vivid sparks when projected into the flame of a lamp. 
Two small fused grains of metal were also obtained, which had an iron 
grey color, and brilliant metallic fracture, tarnishing rapidly on expo- 
sure ; they did not decompose cold water, but were rapidly dissolved by 
acids with a disengagement of hydrogen. ‘The protoxyd of didymium 
is the only base which this metal forms with oxygen; it is easily pre- 
pared by igniting the nitrate, carbonate, or oxalate, and after strong cal- 
cination, is perfectly white, and is not peroxydized by moderate heating 
in the air, or by fusion with nitre. Addition of nitric acid however, and 
subsequent moderate ignition, produce a dark brown superoxyd, which 
again becomes white on stronger heating. The protoxyd is a strong 
base ; it dissolves readily in dilute acids with a considerable elevation 
of temperature, and rapidly attracts carbonic acid from the air. It ex- 
pels ammonia from its salts when boiled with them ; but water slowly 
converts it intoa hydrate. The hydrate as obtained by precipitation 
with potash, has a very pale rose color, and resembles alumina: the 
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salts of didymium have a pure rose or a faint violet color. The author 
describes a sulphid and an oxysulphid DiS and DiS+2DiO. The 
chlorid has the formula DiCl+-4HO; it has a pale rose color, is de- 
liquescent, very soluble in water and alcohol, and erystallizes in large 
oblique rhombic pristns ; the solution cannot be evaporated to dryness 
without losing chlorhydric acid. The nitrate of didymium is anhydrous 
and deliquescent; the carbonate is a pale rose-colored powder, and is 
represented by the formula DiO.COQ2+2HO: the sulphite is also in- 
soluble and has the formula DiO,SO24+2HO. The sulphate has the 
unusual formula 3(DiO, SQs)+SHO; there is also a basic sulphate 
represented by the formula 3DiO,SO3s. The double sulphates of 
didymium and ammonium, potash, and soda, are respectively repre- 
sented by the formulas NHsO, SOs+3{DiO, SOs) +8HO, KO, SOs+ 
3(DiO, SOs), and NaO, SOs-+3(DiO, SOs); they are pale rose-colored, 
very slightly soluble precipitates. The oxalate is completely insoluble 
in water, and almost insoluble in oxalic acid, and very dilute mineral 
acids ; it contains four equivalents of water. ‘The author thinks the 
didymium compounds analyzed by him, might possibly have contained 
traces of lanthanum, as the peroxydation of the protoxyd produces no 
sensible change in its weight—Ann. de Chemie et de Physique, 
xxxvill, 148. 

6. Regeneration of Hippuric Acid.—Dessaicnes has succeeded in re- 
producing the hippuric acid from benzoic acid and glycosin, by causing 
the oxychlorid of benzoyl, to act upon glycosin-zinc oxyd. ‘The reaction 
is represented by the equation 

CsaHsNOa, Zn0+CisHs02Cl— CisHoNO +ZnCl+-HO. 
[This most beautiful result opens a new field of investigation, and prom- 
ises to furnish us with a series of acids homologous with hippuric acid, 
since we have already two homologues of glycosin, alanin and leucin, 
and two of benzoic acid, namely, toluic and cuminic acids. ‘The oxy- 
chlorids of the acetyl series should give a parallel series of new acids 
—w. G.]—Comptes Rendus, xxxvii, 251. 

7. On the Alkaloids of the Quinguinas.—Pasveur has studied th 
action of heat upon cinchonine and quinine, and has arrived at results 
of great interest. When sulphate of cinchonine is moistened with a 
little water and sulphuric acid and then heated, it fuses and remains 
fused even after the expulsion of al! the water. If the fused salt be 
kept for three or four hours at a temperature of from 120° to 130° C., 
it is completely converted into the sulphate of a new base which the 
author calls cinchonicine, and which though entirely distinct from cin- 
chonine, is isomeric with it. The sulphate of quinine treated in the 
same manner, yields another new base isomeric with quinine, and 
which the author terms quinicine. Pasteur has furthermore shown, that 
commercial quinidine is a mixture of two distinct bases, quinidine and 
cinchonidine, also isomeric with quinine and cinchonine, and like these 
yielding by heat quinicine and cinchonine. Quinine deviates the plane 
of polarization to the left, quinidine to the right, and both deviate it to 
a considerable extent. Quinicine deviates the plane of polarization to 
the right, but very feebly when compared with the other two. The 
same is true for the other three bases. ‘The author suggests that the 
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molecule of quinine is double, and composed of two active molecules, 
one of which deviates strongly to the left, the other feebly to the right. 
When heat is applied, the sinistrorsal molecule becomes inactive, while 
the dextrorsal molecule resists the action of heat, and thus the new 
molecule of quinicine deviates feebly to the right. Quinidine on this 
view, consists also of two molecules, both of which are dentrorsal, but 
one much more powerfully than the other. Heat renders this component 
inactive, and the result is then the same as before quinicine is produced. 
Precisely the same explanation applies in the case of cinchenine and 
cinchonidine which both yield cinchonicine. Pasteur concludes, by 
stating that quinoidine is always the product of an alteration of the alka- 
loids, and that its formation may probably be entirely prevented by dry- 
ing the bark after it is stripped from the tree in the dark. ‘This would 
very greatly increase the product of quinine.—-Comptes Rendus, xxxvii, 
110, July 25th, 1853. 

8, Transformation of Tartaric acids into Racemic acid.—PastEevR 
has found that when tartrate of cinchonine is submitted to a gradually 
increasing temperature, it is at first converted into tartrate of cinchoni- 
cine ; ata higher temperature the cinchonicine becomes quinoidine, 
while after an exposure of five or six hours at a temperature of 170°, 
the tartaric acid is in a great measure converted into racemic acid. 
The author considers that in this case the principal part played by the 
alkaloid, is to give stability to the tartaric acid, and enable it to support 
a high temperature without decomposition. ‘Tartrate of ethyl which 
supports a high temperature without change, also yields a considerable 
quantity of racemic acid by heating. ‘The racemic acid thus obtained 
artificially, is both physically and chemically identical with the natural 
acid, and may like this be split me dextro-tartaric and levo-tartaric 
acids. The levo-tartaric acid in combination with cinchonicine may also 
be transformed into racemic acid reararau tartaric acid is dextrorsal.) 
After the separ ition of the racemic acid f:om the quinoidine, by pre- 
cipitating it with chlorid of calcium, the filtrate from the racemate of 
lime de posi its, after twenty-four hours, a salt of lime which contains a 
new species of tartaric acid easily obtained in fine crystals. This new 
species of tartaric acid exerts no action on polarize d light, and cannot 


} 


be split into levo-tartaric and dextro-tartaric acids. It differs therefore 
entirely from racemic acid. Pasteur has further found that it is pos- 
sible to separate racemic acid into the two tartaric acids, by roncentra- 
ting a solution of the racemate of cinchonicine to a certain pol nt, when 
the levo-tartrate of the base crystallizes out. In the case of f the : racem- 
ate of quinicine the dextro-tartrate crystallizes first. ‘The author throws 
out many ingenious suggestions, for which however, we must refer to 
the original paper.—Comptes Rendus, xxxvii, 162. 

9. Levo-camphoric and Dextro-camphoric acids. —Cuavtarp and Des- 
SAIGNEs about a year since obtained a variety of camphor which deviated 
the plane of polarization to the left instead of the right, like ordinary 
camphor. On treating this camphor with nitric acid, Chautard obtained 
anew species of camphoric acid, which turns the plane of polarization 
precisely as much to the left as ordinary camphoric acid turns it to the 
right. The two acids—levo-camphoric and dextro-camphoric—resem- 
ble each other very strongly in chemical and physical properties. Equal 
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weights of the two acids brought into contact with each other immedi- 
ately combine, forming a new acid which is altogether distinct from its 
two components, and which has no action on polarized light. The two 
camphors from which the two species of camphoric acid are derived, 
have also the same solubility, the same peint of fusion and of volatiliza- 
tion, and the same power of rotation though in opposite directions. (it 
is not stated whether they unite to form a third and inactive camphor.) 
Pasteur has confirmed these results of Chautard.—Comptes Rendus, 
xxxvii, 166. 

10. On the Color of the Salts of Manganese.—Gonrcev has at length 
settled the much disputed question of the cause of the pink color of the 
salts of the manganese, by proving that pure saltsof protoxyd of map- 
ganese have always this color, and that the so-called colorless salts of 
this metal are in reality produced by the admixture of small quantities 
of the salts of other metais having the complementary green color. By 
boiling a solution of manganese with freshly precipitated and washed 
sulphid of manganese, iron, cobalt, nickel and copper are perfectly 
separated as sulphids, while an equivalent quantity of manganese is 
dissolved ; the filtered solution gives crystals of a pink or rose-colored 
salt, yielding a pure flesh red precipitate with sulphid of ammonium. 
The author found that concentrated solutions of manganese are easily 
rendered colorless by the addition of small quantities of solutions of iron, 
nickel or copper: the decolorization is complete when the quantity of 
nickel is about +,8;5 of the quantity of manganese ; iron must be added 
in the proportion of +4, and copper in that of +45, to produce a color- 
less solution, but in this last case, the solution in mass has a faint violet 
hue. ‘The insoluble salts of manganese are white in powder, but rose- 
red when crystalline. —Comptes Rendus, xxxvi, 861. W. G. 

tl. Note to Dr. Smith's paper on the Decomposition of Chlorids by 
nitric acid, p. 373.—Dr. Smirn’s observation that the alkaline chlorids 
are decomposed by heating and evaporating with nitric acid is not new, 
although | am not aware that the fact has ever been published. Mr. 
H. Wurtz made experiments on the subject in my laboratory two years 
since, and obtained the same results as Dr. Smith. The complete de- 
composition of chlorid of magnesium by evaporation with nitric acid, 
was also observed in the laboratory of the late Prof. Norton, a year or 
two I believe before Mr. Wurtz studied the subject. The alkaline 
nitrates are easily converted into chlorids, by boiling them with an ex- 
cess of chlorhydric acid, in presence of any metallic oxyd having 8 
strong aftinity of oxygen. I employ the protochlorid of tin for this pur- 
pose, and when the reaction is over, and gas (nitrous oxyd) is no longer 
evolved, a current of sulphydric acid gas removes the tin, and the filtrate 
contains only the alkaline chlorid and free chlorhydric acid.—w. 6. 


12. On the Chemical Action of the Solar Radiations ; by Mr. R. 
Hunt, (Proc. Brit. Assoc., 1853, Athen., 1100.)—This was a report 
to the section of the continuation of an examination of the chemical 
action of the rays of the prismatic spectrum, after it had been subjected 
to the absorptive influences of different colored media. The mode of 
examination adopted has been to obtain well-defined spectra of a beam 
of light passing through a fine vertical slit in a steel plate by prisms ol 
flint and crown glass and of quartz. The spectrum being concentrated 
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by a lens, was received upon a white tablet and submitted to careful 
admeasurement ; the colored screen (sometimes colored glass and some- 
times colored fluid) was then interposed, and the alterations in the 
chromatic image was carefully no e chemical preparation was 
then placed upon the tablet, and the chemical impression obtained. The 
relation which this image bore to the luminous image was a true rep- 
resentation of the connexion between the color of a ray, and its power 
to prod ice chemical change. In the report made to the Belfast Meet- 
ing of the British Associution the results of experiments made upon glass 
tablets prepared by the so-called collodion process were alone given. 
In the pre sent report the examination has been extended to the photo- 


graphic preparation known as the calotype, and iodid and bromid of 
silver in their pure states and when excited by gallicacid. M. Edmond 
Becquerel, ina paper communicated to the Academy of Sciences, of 
which an absiract appears in the C s Rendus, tom. xvii, p. 833 
states ** that when any part of the luminous spectrum is absorbe d or 
destroyed by any substance whatever, | part of the chemical rays of 
the same refrangibility is equally destroyed.” ‘The author’s experi- 
ments, as recorded in the former report and those now detailed, 
prove that this conclusion has been formed too hastily. Although there 
are many absorptive media which, at the same time as wen obliterate 


1 particular colored ray, destroy the chemical action of that portion of 
he spe ctrum, yet ti are a stlhl more extensive series which pre vent 


le passage of a ray ol given relrangibility, and do not at the same 


ne, obstruct those rays which are chemically active of 


lhe same de- 


gree of refrangibi ity. This is particularly exemplified in the case of 
lasses colored yeilow by different preparations. Vith some of these 
the blue rays are obliterated, the chemical action of this part of the 
spectrum not being interrupted, whereas in some other examples those 
rays permeate the glass, but are almost entirely deprived of chemical 


power. A still more curious fact is noticed in th 


time, of some m« which have the power, as developing 
chemical action in a particular part of the spectr the rays did 
hot appear previous ly to possess 4 $s power. Sev s exhibited 


this phenomenon to a certain extent, particularly such as were stained 


vellow by the oxyd of silver; but one glass wry d this ina remarkable 


manner. ‘This glass was yellow when viewed by transmitted light, but 
treflected pale blue light from one of its surfaces ; it obliterated the 
nore refrangible rays down to the green, and rendered the yellow rays 
far less luminous than usual. In nearly « very case the yellow rays are 
found to be not meng inactive, chemically, but to actively prevent 
chemical action. After the spectrum has been submitted to the action 
of this glass, all chemical pox r is confined to this d llow ray. The 
author has hitherto supported the view that photographic phenomena 
and the illuminating power of the sunbeam were distinct principles, 
united only in their modes of motion. He was led to this from observ- 
ing that where there was the most light there was the least power of 


} } ae | at 
roducing chemical change ; and that as illuminating power diminished, 


the 
wie 


| phenomena 1 of the solar rays increased. ‘The results, how- 

ever, which he has obtained during the brief s inshine of the present 

summer, leads him to hold that opini on in suspension. In many of the 
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spectra obtained (copies of which will be appended to the printed report) 
there appears to be evidence of the conversion of one form of force into 
another—the change, indeed, of light into actinism or chemical power ; 
and, again, as in Mr. Stokes’s experiments, the exhibition of the ordin- 
arily invisible chemical rays in the form of light. 

Prof. Stokes offered some remarks upon the different effects produce d 
by the spectrum, dividing them into luminous effect, chemical action, 
calorific power, phosphorescence, and fluorescence. ‘These were differ- 
ent effects resulting from the same cause, and he did not consider that 


sufficient evidence had yet been given to warrant the idea that there 


} 
ue 


existed any dissimilar agencies in the solar rays.—Prof. Johnston, 
Rev. V. Harcourt, Dr. Daube ny, Mr. Claudet, and others, took part In 
the conversation which followed. 

12. Magnetical Investigations ; by the Rev. WM. Scoressy, D.D., 


F.R.S., L. and E., &c. Vol. ii, 448, pp. 8vo, with ill istrations. Lon- 


don, 1852. Lo: gman, Brown, Gr en and Loner 1ns.—The special sub- 
ject of this volume by Dr. Scoresby, is Terrestr Induction, and in its 
elucidation which is elaborately carried out, 1 nuthor has had in view 
as one object, its bearing on the navigation of iron ships The world is 
indebted to Dr. Sex creat inprovement in compass needies 
and other magnet and not less for his elaborate researches 


The work treats, neral views of Magnetical Phenoen 


and of the Earth’s \ n lus with figures ; (2. { 
the action of terrestrial magnetism « iron and s | of different kinds 
and on iron and steel of various proportions as to surface and mass; 
(3.) on the eflects of percussion, ¢ n ar u difying and ne 

zing the ve influence of earth’s magi 1; (4.) onthe de 
velopment of magnetical properties hy pereussion In steel and iron, as 
ided by contact with iron bars previously magnetized by hammering ; 
(5.) indications explanatory of certain peculiar magnetic phenome 

rived from the foregoing results; (6.) on the applicat n of princi; 

atfect ng the magnet il condition of iron, to its real and thore ugh ne 
tralization. Then the author enters upon th sub *t of the magnetism 
of iron-built ships, with relation to the action of the con pass, and the 
changes to which their magnetic condition is liable, which is treated at 


ength, with a consideration of all essential and many Incidental cir- 
cumstances. 


13. H. W. Dove: Darstellung der Farbenlehre und optische Studien: 


288 pp. 8vo, with 2 lithog. tables. Berlin, 18538. 
If. GEoLocy AND PAL-ZONTOLOGY. 

1. Ueher die Vulkanischen Gesteine in Sicilien und Island, und thre 

submarine Um nidung Vou W. SARTORIUS von W ALTERSHAUSEN. 532 
} p. Svo. Gottinge om work by yon \\ alte rshausen 
elaborate discussion of the minerals and ro of voleanic regions, 
especially those of Sicily and Iceland. [he consideration of the chem- 
ical relations of the several species of the teldspar group occupy nearly 


100 pages of the work (pp. 16 105). Other minerals are taken p it 
order and also the rocks, and many new analyses are given. Phe 


volume exhibits elaborate research throughout. 
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2. Statistique geologique, minéralogique, métallurgique et paléon- 
tologique du departement de la Meuse ; par AManp Buvienter. 1 vol. 
Svo, and atlas in folio. Paris, 1852. 

3. Die geognostischen und orographischen Verhaltnisse des nord- 
lichen Persiens. Von Dr. C. Grewinex. St. Petersburg, 1853. 8vo. 

$. Untersuchungen iiber das Mainzer Tertiarbecken u. dessen Stel- 
lung im geologischen Systeme. Von Dr. Fripotin SanpBerGeR. Wies- 
baden, 1853. Svo. 

5. Apunti sulla Geologia del Piemonte di BarroLtomzo GASTALDI. 
Torino, 1853. to. 

6. Zwei geologische Vortrage. Von Osw. Heer u. A. EsScHER von 
der Linrx. (1. Insects of the Lias. 2. Erratics of Switzerland.) 
Zurich, 1852. Ato. 

7 Introduction philosophique a Vetude de la Geologie ; par A. GaAv- 
rieR. Paris, 1853. S8vo. 

8. Geognostiche Beschreibung des Siebengebirges am Rhein. Von 
Dr. H. v. Decuen. Bonn, 1852. Svo. 

9. Description géologique et minéralogique du département du Bas- 
Rhin. Par M. A. DauBrése.- Strasbourg, 1852. Svo. 

10. Systematische Beschreibung und Abbildung der Versteinerungen 
des rheinischen Schichtensystems in Nassau. Von Dr. Guipo und 
Fripotin SANDBERGER. 5th No., folio. Wiesbaden, 1853. 

li. Die Versteinerungen der Grauwackenformation in Sachsen, ete. 
Von Hanns Bruno Geinirz. 2d No. 4to. Leipzig, 1853. 

12. Paleeontographica: Beitrage zur Naturgeschichte der Vorwelt. 
Von Dr. Dunxer u. Herm. von Meyer. 4to. Cassel, 1852. Vol. 1 is 
now complete. Of vol. 2, Nos. 1-6 have been published and No. 1 to3 
of vol. 3. (Compare Journal, September, °53, p. 280, No. 47.) 

13. Traite de paléontologie ou Histoire Naturelle des animaux fos- 


siles considéres dans leurs rapports zooliogiques et geol giques ; par 
F. T. Picret. 2d edition, vol Ist. Svo, atias 4to. Paris, 1853. 


14. Bericht uber die Leistung n im Gebiete der Palwont logie mit 
besondererez Beriicksichtigung der Geognosie waihrend der Jahre, 1848 
und 1849. Von Dr. C. G. Gi . Svo. Berlin, 1851. 

1S. Dimerocrinites olicoptilus. Ein Beitrag zur Kentniss der Gat- 
tung Dimerocrinites. Von R. Pacut. St. Petersburg, 1852. S8vo. 

16. Description of the fossils of Syria; by T. A. Conrap. Ato, with 
plates. From official report of the U.S. Expedition to explore the 
Dead Sea and the River Jordan; by Lieut. W. F. Lyncu, U.S. N., 
Baltimore, 1852. 

17. Silicification organischer Korper. Eine geologische Abhandlung 
von Arex. Perzuotpt. Halle, 1853. Alto. 

18. Fossile Flora des Ueberganysgebirges. Von Dr. H. R. Gorrert. 
Bonn, 1852. Ato, with 44 plate 

19. Iconographia plantarum fossilium. Von Dr. Franz Uncer. 
Wien, 1852. Fol., with 22 pl. {From the 4th vol. of the Trans. of the 
Imp. Acad. of Sc.) 

20. Die Ammoniten von Swinitza. Von Jou. KuNDERNAtTScH. Wien, 
1852. Fol.. with 4 pl. (From the Trans. of the Imp. Geol. Inst.) Vol. 1. 

21. Die Gast ropoden der Gosaugebirge in den Norddéstlichen Alpen. 
Von Dr. L. F. Sexetxr. Wien, 1852. Fol., with 24 pl. (From the 
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22. Palwobromelia, ein neues fossiles Von Dr. 
C. von Errinasuavsen. Wien, 1852. Fol., 2 pl. (Id.) 

23. Beitrag zur Flora der W ealdenperiode. Von Dr. C. v. Errines- 
HAUSEN. Wien, 1852. Fol., with 5 pl. (Id.) 

24. Die fossilen Mollusken des Tertiirbeckens von Wien, unter der 
Mitwirkung von P. Parrscn, bearbeitet von Dr. M. Hornes. Nos. 1 


to 4. Wien, 1851-52. Fol., with 20 plates. 


25. The Ancient Fauna of Nebraska, or description of remains of 


extinct Mammalia and Chelonia, from the Mauvaises terres of Nebraska 
By J. Leiwy. Washington, 1853. 4to, with 24 pl. (From the Smith- 
sonian Contrib. to Knowledge.) 

26. Description of an extinct species of American Lion, Felis atrox. 

27. A memoir on the extinct Dicotyline of America; by Jos. Leipy. 

hiladelphia, 1852. 4to, with 4 plates. (From the Transact. of the 
Amer. Phil. Soc., vol. 10.) 

28. Allgemeine Palzontologie. Entwurf einer systematischen Dars- 
tellung der Fauna u. Flora der Vorwelt. Von C.G.Gieser. Leipzig 
1852. Svo. 

29. Untersuchungen an Schideln des gemeinen Landbaren als krit- 
ische Beleuchtung der Streitfrage —= die Arten fossiler Hohlenbaren. 


Von Dr. A. ' yom MIDDENDORFF. . Petersburg, 1851. 8vo. 
30. e Repiil en u. Sat othi der verscheidenen Zeiten der 
Erde. Von v. MEYER. Fy vankfurt, 1852. Svo. 


31. Sur le gisement et sur l’exploration de lor en Australia; by M. 
Devesse. 28 pp. Svo. Extr. des Ann. des Mines, 1853, iil, 185, 

32. Sur les variations des yy M. A. 
18 pp. 8vo. © ctr. du Bull. Soc. Geol. de France, 13] ix, 464. 1852. 

33. Recherches sur les Roches Globuleuses ; par M. DeLesse. 62 
pp. 4to, with 4 poste Extr. Mem. Soc. Geol. de France, [2], t. iv.— 
We propose to give an abstract of this memoir in our next number. 


34. Uber der age sche und geologische structur der Gruppe 


des Monte Rosa. Von Herm. Scuiacintwetr. 20 pp. 4to, with 2 plates. 
Leipzi 1853.— Aus Neue ntersucht Ingen iuber die phys calische 
Senbaetin und die Ge ologie der Alpen,” v¢ ADOLPH SCHLAGINT- 


weiT und Herm. 

35. On the Production of Gold in the British Islands; by J. Cat- 
vERT, (Proc. Brit. Assoc., 1853, fr. Athen., 1104. )—F rom his own ex- 
ploration, from researches in various works, and from communications, 
Mr. Calvert stated that gold was found in forty counties in the British 
islands, and over an area of 50,000 square miles. He thus classified 
the gold regions :—The West of England, North Welsh, Mid-England, 
of Northumbrian, Lowland, Highland, Ulster, and Leinster. The West 
England region might be divided into three districts—Cornwall, Dart- 
moor and Exmouth, or West Somerset. In Cornwall, the tin-streams 
which were of the same composition as gold-diggings, had long been 
known to contain nuggets and coarse dust, or h ns of gold, but had only 
been slightly worked by Sir Christopher Hawkins, at Ladoch. The 
largest pec iae nugget was not worth more that about ten guin as. 
The Cornish districts were very rich in gold. The Dartmoor district 
contained gold in its northern and southern streams. A miner, named 
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Wellington, got about 40/. worth of gold, at Sheepston, and Mr. Calvert 
had obtained gold from the granite by this process. In the West Som- 
erset were four companies for working gold ores. From 55 tons of 
Poltimore ores, 102 ounces of gold were lately reduced, being a 
rate of 16 dwts. per ton, or twice the rate of the St. John del Rey ores. 
The West Somerset district probably embraced gold sites at Combe 
Martin and the Mendips. ‘The North Wales district might embrace all 
the western counties of the principality. ‘There were no reported river 
deposits, but gold ores had been worked at Carnhusian, Isso, Berthilwyd, 
Dolfrwynos, and other places. ‘The Northumbian regions embraced A\l- 
stone Moor: but the chief gold-field was in Westmoreland and Cumber- 
land. In the Goldscoop mine, gold had been found in the copper for ages, 
and he (Mr. Calvert) had discovered itin many of the ores and rivers 
of the district. He showed specimens from High Treby, Caldbeck Fells 


the Buttermere and Crumwick-road, Borrowdale, Buttermere, Bassenth- 


waite. and a fine lump of gold gossan which weighed originally 57 oz. 
The South ( f Scot! ind d stri t had oply been worked for its river de 


nosits in Clydesdale and Nithsdale, but in his (the lecturer’s) opinion, 
itextended throughout the lowlands. Gold was found in about forty 


brooks or gullies, and all of the miners have gold for sale, obtained in 


their holiday excursions. Mr. Calvert mentioned that in the manuscripts 
of Queen Elizabeth’s time, the diggers relied on keele, a reddish earth, 
as an indication of gold, and the miners do now. He had seen it also 
in Westmoreland, and had recognized it also in Australia and elsewhere. 
He found gold in the Lowther Burn, Long and Short Cleuch Burns, 
Mannock Water, Kepple Burd, Glengomar, Elvanwater, Goldscour, and 
other places. At Wanlockhead he saw gold in the midst of the town. 
At ¢ ne p! ice the miners, two veurs ago, got gold, which at Gl 1sgow 
they sold for 42/. Gold was report n Perthshire, Fifeshire, Stirling- 
hire, and Linlithgowshire. ‘The Highland gold regions were unexam- 
ined. Gold Ik | been 1 rted in Aberdeenshire and Suther 
ndshire Che Wicklow shortly referred t It 
apneared, by returns obtained from the Dublin goldsmiths, that the pres- 
ent supply of the peasantry was about 2,000/, a year. In Ulster the 
nt th ura or gold mountains in Antrimshire, and the 


{ 
Mayola streams in Londonderry yield gold. ‘The yearly produce of 
gold in these islands was now about 5,000/. a year, which might be 
largely increased. ‘The number of gold bearing streams known was 
one hundred. Gold had been found in nearly all the eclay-slate districts. 
Many of these were worked in the Middle Ages, and probably also by 
the Romans. Gold,in ores, was found associated with silver, lead, cop- 
er, iron, and zine ; with quartz, granite,slate, oxyd of iron, sulphate of 


These ores have been worked of late only in Devonshire and 


Merionethshire. ‘The river deposits were rudely worked by the miners 
or peasantry in Wicklow, Lanarkshire, Antrimshire, and Devonshire. 


The washing of gold-stuff in our home districts was very rude, and not 


equal to that in Australia, nor had there been for a long time any deep 
} ld +} . } ta! 
workings. Many rich gold ores were thrown away, and much metal! 
was produced from which the g 1 was not refined. The only two 
cold-fields.which had yet been worked had yielded considerable amounts. 


lhe Lanarkshire district from a quarter of a million to half a million, 
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the Wicklow above 100.0007. The largest known nuggets were 3]I 
from Lanarkshire, and others of 24 |b. from there and Wicklow. ‘The 


importance of attending to this branch of the national resources was 


strongly urged. Mr. Calvert concluded by stating that he considered 
inada would soon be discovered to bea 


the clay-siate lurmations ¢ f ¢ 
vast gold-field. 

36. Reports of Professor Henry D. Rogers, on Wheatley Brookdal 
and Charleston Mine $. Phenixville, Chester Co., Pennsylvania. 40 pp 
Svo.-—-The lead-veins of Phenixville are very singularly productive in 


fine crystallizations of the ores of lead, and according to the report of 
Prof. Rogers, they appear to pr mise well in an economical point of 
view. ‘lhe specimens of the sulphate, carbonate, molybdate, and phos- 


phate of lead are of remarkable beauty. 


‘The veins have a general parallelism, ranging with few exceptions, 

bout N. 32°-35° E. by compass. They intersect a gneiss rock, 
some of them also cut through an overlying red shale which Prof. Rogers 
states is probably of the triassic age, or perhaps of the older colit 

They are therefore subsequent in origin to the shale. Numerous tra 
dykes also intersect the same red shale formation in this region as we 
as in the Connecticut vallev. The lodes confined to the gneiss 
general bear lead as their principal metal, and those which inters¢ 
also the shale contain ores of copper. Zinc ores (blende and calamin 


ri 
prevail in both sets of veins, but somewhat more abundantly in the 
ter. ‘The gneiss has a dip of 20 to 40 degrees, generally in the direc- 
tion S. 20° E.; but there are many variations in the amount of dip nea 


veins. 
Botany. 


l. Harvey Ni re is B ali-A vericana >; oF C n ribulions toa His- 
tory of the Ma ‘North America. Part Il. Rhodospermee. 
March, 1855. Plates 13-30: colored. Separate iss 


from the fifth v 


Smithsonian Contributions to Knowl 


——Our extended notice of the first part, published a year ag 

eiently explains the nature and scope of this elaborate work. The 

present part contains a full systematic account of our North Amer 


Rhodospermee, the rose-colored Algae, which are much more num 
ous than the Me/a: sperme@, or olive-green Alegre, as well as m 
difficult to discriminate. Over a hundred pages more of jetier-pres 
and twice as many plate are therefore devoted to their elucidation ; 


a livera allow ince, under the circumstances; but twice as mans 


figures might have been given to advantage, were it not for the heavy 
expense of such beautiful colored p! ites, The roseate hues and deli- 
cate texture of the Rhodosper mee render them charming objects for 
such pictorial illustration ; and Dr. Harvey’s pencil is unrivalled in this 
department. But it is next to impossible to find colors so bright an 


clear as those of nature. The Rhodospermee are remarkable for hav- 
jug, in all their species, two kinds of fructification, or rather two kinds 
of spores, borne always on different individuals, and each equally cap- 
able of germinating and reproducing the species. ‘The idea of each 


species, therefore, includes two individuals, not however as in certain 
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f the higher plants, and in most animals, where the pair is of two sexes, 
the sterile fertilizing the fertile one; but here there are two sorts of 
fertile individuals, which mature each their particular kind of seed, or 
spore, independently. These Alga, moreover, like the Fuci, produce 
mie ridia, which discharge my riadcs ol granule 8. analogous the pol- 
en of Phenogamous plants, although they have not been observed to 
xecute the spontaneous movements which they do in the Me/anosper- 


It has been commonly assumed that only one of these two k nds 


of re productive bodies could be re garded as true spores, the other be ing 
supposed to be of the nature of a gemmule or bud, analogous to the bulb- 


ets of the Lilium bulbiferum, for instance, only of the utmost simplicity 


ire. But authorities are by no means agreed as to which is 
author (in his Manual 
fthe British Marine Als ) had very p 1usibly maintained that the 


real spore, and wi ch the cremmuie,. (our 


smaller bodies, contained in a conceptacle, were the true spores, and 


that the ¢efraspores were gemmules. ‘The same view has been pro- 
:d by Mr. ‘Thwaites; while, if we mistake not, the contrary is sup- 
} } 


ed by the vounger Agardh. ‘The question can only be settled by 
scertaining which sort of fructification is fertilized by the antheridia. 
‘o us, it seems antecedently most probable, that these Algz are truly 
limorphous in fructification, and that both kinds are veritable spores, 
ily fertilized by the antheridia. 
lt may here be remarked, that some direct evidence of fertilization 


the an 


heridia has lately been furnished, in the Fucacea, by M. 
lhuret, whose observations were communicated to the French Academy 
ences last spring. The spores of certain common dicecious spe- 
received in a vessel of sea water, apart from any admixture of the 
s of the antheridia, uniformly failed to germinate. While those 
rly circumst inced, to which the contents of the antheridia were 
promptly germinated. Impregnation is therefore inferred to 
place in this family, in much the same manner as in the Rhizo- 
rrpe@, (see vol. xv, of this Journal, p. 31, et seq.) that is, the matured 


spore receives the fertilizing influence after its separation from the 


Ihe classification of the Rhodospermea, is more recondite than that 
of the Melanospermee ; and most of the essential characters can only 
be made out by careful dissections, under the microscope. Dr. Harvey 
idopts, with some criticism on minor points, the recent elaboration of 
Prof. Agardh. We have, it appears, on the shores of North America, 
385 species, disposed in 78 genera, under 13 “ orders.”” ‘The hand- 
somest of all our species, namely that formerly known under the name 
if Delesseria Americana, here assumes the rank of a new genus, which 
Dr. Harvey has appropriate ly called Grinnellia, “in honor of Henry 
rrinnell, Esq., of New York, whose whole conduct in promoting the 
search after the missing Arctic Expedition of Sir John Franklin, justly 
entitles him to the respect and gratitude of every man of science.” 

Before the thitd and concluding part of this unrivalled work is put to 
press, the accomplished and indefatigable author may have the oppor- 
tunity of personally gathering important materials for it, on the western 
coast of our continent; since he may return in that direction from the 
expedition he has undertaken to the Australian shores, via Ceylon and 
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Singapore, thus ¢ 
of h s fa’ orite study. 


he volume of Smithsonian Contributions to Knowledge (vol. v), of 


which the above forms a part, is filled with natural, historical, and phys- 


logical memoirs. The following relate to botany. A. G. 
2. Planta Fre montiane: or Descriptions of Plants collected hy 

Col. J. C. Fremont, in California; by Joun Torrey, F.L.8S.—The 
bjects, ten in number, are each illustrated by a plate. ‘The first sub- 


ect is Spraguea, (S. umbellata,) a remarkable new genus of Portul 


cacew, dedicated to our well known and unrivalled botanical artist. 
Isaac Sprague, who made the excellent figures which illustrate the 

ent memuir, and whose pr found knowledge of botanical structure, as 
well as the services he has already rendered to our science, justiv merits 


this compliment. ‘The second is the new genus Fremo 


niia (F. Ca 
for ica.) wl ich repla ‘Es the renus forme ‘ly to Fr 
rica, | p { i} S iOTthi ( i ACU iO Ul. rem 
(the earlier published Sarcobatus of Nees.) ‘The present is a most in- 
teresiin as well as showy shrub, be ng a Bomba is plant, allied to 
Cheirostemon, the famous Hand-flower of Mexico, itself anomalous in 


the order, like the present genus, from the imbricated calyx and the w 


of acorolla. Its characters scarcely throw any additional | ght upon 
aflinities of Chetrostemon, which, as the « f | best-known genus 


should have given its name to the division of the order which Dr. Torrey 
proposes for these two genera. Jremoniia is perhaps the most re- 
markable addition which has been made to the flora of the United Stat 

within recent times; unless the palm be yielded to the new Sarracenia- 


presently to be mentioned. ‘The third article illustrates 
irus accurrens, a new uifornian At > a genus oln 
wise confined to South America and New Zealand, and perhaps to 
reunited to Thuya. ‘The fourth subject is the new genus Coleogyne (C. 


ramosissima,) of uncertain aflinity, apparently most approachtng Chry- 


sobalanacee or Rosacea, (the author inclines to the latter.) notwith- 
stanatns posite leaves. ihe charact *h gives the nameisa 


curious tubular sheath, belonging eit 
which encloses the pistil. The fifth, Emplecto s fasctcula us, is a 
new Rosaceous genus, probably of the tribe Dryade@; but the fruit is 
unknown. ‘The sixth, Chamebatia foliolosa, is a Dryadeous genus, 
dicated about the same time both by Dr. Torrey, and Mr. Bentham, and 
published by the latter in his Planta Hartwegiane, but now admirably 
illustrated by the former. ‘These articles include some valuable criti- 
cisms on the arrangement of Dryadee. Seventhly, in Carp nieria Cali- 
fornica, we have a new genus allied to Philade/phus, but 5-7-merous, 
and with an almost free calyx. Whatever evidence it furnishes in res- 
] 


pe to the affini of Philade ius goes tosnow tha that crenus be longs 
to the order Saxifragacea, with which the “ collateral relationship,” as 
Dr. Lindley terms it, is so strong, that no difference whatever remains, 
except the convolute ewstivation of the petals ; which is of little moment 


while they are imbricated in Fend/era, and valvate with a slight modifi- 


cation in Deutzia. The eighth subject is Hymenoclea, Torr. and Gray, 
a curious genus of Composite allied to Franseria, of which last also two 
new species are described. ‘The ninth is Amphipappus Fremontii, a 
Composita between Gutierrezia and Solidago, the brief characters of 


cumnavigating the globe in his search for the objects 
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which, as well as of Hymenoclea, had already been published. The 
tenth is Sarcodes sanguinea, a singular new genus of Monotropea, inter- 
mediate between Hypopithys and Schweini(zia: in this connexion are 
given some important remarks on this group of plants and the Pyrolea, 
from which the author entirely excludes Galax. 1t should be remarked 
these genera date as far back as the year 1850, when the plates were 
engraved, and an abstract of their characters was read before the Amer- 
ican Association for the advancement of Science, at the New Haven 
Meeting, and published in its proceedings.* A. G. 

3. On Darlingtonia Californica, a New Pitcher-plant from North- 
ern California; by Joun Torrey, F.L.S. (Witha plate.) —The foliage 
and scape of this plant, without flowers or fruit, was discovered by Mr. 
Wm. D. Brackenridge, assisiant botanist of the U.S. Exploring Expedi- 
tion under Captain Wilkes, on the route from Oregon to San Francisco. 
The curious fish-tailed appendage to the hood of the pitchers, and the 
bracteate scape suggested the idea that the plant might be a new Sar- 
raceniaceous genus, rather than a true Sarracenia. This proved to 
be the case, when flowering specimens were obtained from the same 
locality (near Shasia Peak) by Dr. G. W. Hulse ; as these have several- 
flowered scapes, no calyc ulus, a very reduced proper lamina to the petals, 
almost definite stamens in a single row, a turbinate ovary with a de- 
pressed and dilated top, and, above all,a naked (five-cleft) style, with- 
out the umbrella so characteristic of Sarracenia. From Heliamphora 
(of Guiana,) it differs quite as widely ; in fact it is a perfectly distinct 
third genus of this remarkable type, intermediate between the two be- 
fore known. The only character it affords likely to throw additional 
light upon the affinities of the group, hitherto so obscure, is that of the 
almost definite stamens, which so far as it goes, favors Dr. Planchon’s 
view, that it is related to Pyrolacee. We are well pleased that this 
most interesting and striking accession to the flora of our country, is to 
commemorate one of the oldest and best of our botanists, Dr. Darling- 
ton.t During the autumn and winter, living roots of this plant, packed 
in dry peat-moss, might be transported to the Atlantic coast, with good 
hope of success. Let our Californian readers take notice, that a small 
box of such roots, delivered alive in Boston, New York, or London, 
would be pecuniarily as valuable as a considerable lump of gold, and 
would furnish a handsome and highly curious acquisition to our gar- 
dens. A. G. 


* We find that this and the two following memoirs are not included in the fifth vol- 
ume of the Smithsonian Contributions: but a separate issue of them was published 
early last summer. 

+ Not J. D. Brackenridge, as the name is recorded, both in the Narrative of the 
U.S. Exploring Expedition, and in the present memoir. 

¢ Our accomplished and venerable friend will doubtless be amused, and perhaps 
as much surprised as we were, to find that a German reviewer of the third edition 
of his Flora Cestrica, in the Bonplandia (a Botanical Journal published at Géttingen, 
and edited by B. Seemann), severely criticises his English style, pronouncing it to 
be so redundant in Americanisms, that he would advise Herr Darlington, should his 
work reach a fourth edition, to engage the assistance of some person better ac- 
quainted than himself with the idioms of the English language! We profess a 
somewhat critical ac« quaintance with our mother tongue, and must say that we had 
not noticed the Americanisms in question; nor had we ever expected to see Dr. 
Darlington taking lessons in the English language from a Dutchman. 


Srconp Serizs, Vol. XVI, No. 48.—Nov., 1853. 54 
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4. Observations on the Batis maritima of Linnaeus; by Joun Tor- 
REY, F.L.S. (With a plate.)—This is a thorough history and illustra- 
tion of this obscure plant, the plate filled with beautiful and clear analy- 
ses, from the pencil of Mr. Sprague; a fact not recorded upon the 
plate, as it should have been. A second species, Batis Californica, is 
indicated, which was discovered by Dr. C. C. Parry, near San Diego. 
As to the affinities of the genus, Dr. Torrey inclines to adopt the views 
of Dr. Lindley, (who refers it to his Euphorbial alliance,) but regards 
it as the type of a proper natural order. A. G. 

5. Plante Wrightiane Texano-Neo-Mexicane; Part Il. An account 
of a Collection of Plants made by Charles Wright, A.M., in Western 
Texas, New Mexico, and Sonora, in 1851 and 1852: by Asa Gray, 
M.D., pp. 119, with four plates. The greater part of this important 
collection was made under the auspices of Col. J. D. Graham, then in 
charge of the U.S. and Mexican Boundary Survey; the remainder, 
under his successor, Major Emory. ‘The account of the collection is 
carried in the present memoir only to the end of Composite. A. G. 

6. A Flora and Fauna within Living Animnis; by Josern Letvy, 
M.D., (pp. 67, with 10 plates.)—Dr. Burnett has already called atten- 
tion, in the last number of the Journal, to thiselaborate memoir. From 
a botanical point of view, it may be pronounced to be a contribution of 
the highest order and interest; and the piates are unsurpassed, if not 
unequalled, by anything before published in this ec untry. A. G. 

7. Exotic Fungi from the Schweintizian Herbarium, i rincipally from 
Surinam ; revised by the Rey. M. J. Berxetey, M.A., F.L.S., and 
Rev. M. A. Curtis, D.D. (From the Journal of Acade my of Natural 
Sciences, N. Ser. vol. Il._—A large number of species of fungi are here 
described, and three new genera are characterized, namely, Coilomyces, 
Dasypora, and Corallomyces. A _ plate is devoted to the illustration of 
these, and of certain species of several other genera. <A similar mem- 


oir on the Schweinitzian Fungi of the United States is promised: it 
must prove a very important contribution to our 1 iycoliogy, which al- 
ready owes so much to the individual and conjoined labors of Messrs. 
Berkeley and Curtis. 
8. Botanical Necrology.—There have been several recent deaths 


among the botanists of Europe. The most important loss sustained is 


that of Professor ADRIEN DE Jusstev, the son aud successor of A. L. de 


Juss eu (author of the Genera Plan arum), ai ne crand-ne phew of 
Bernard de Jussieu, the correspondent of Linnwus, and the first to 
sketch the Natural System of Botany M. de Jussieu, was himself one 
of the soundest and most learned botanists of the age, and a most esti- 
mable man, greatly beloved and admired by all who knew him. His 


decease will be greatly felt in Paris ; both in the Academy of Sciences, 
of which he was this year the president, and at the Jardin des Plantes, 
with which he has been long connected. He died on the 29th of 
June, at the age of 56 years. He had long been in delicate health, and 
for the last four years had suflered grievously from an affection of the 
stomach, which proves to have been cancerous. Leaving no male 
heirs, with him closes the illustrious line of the Jussieus, which has been 
dominant in botany for more than a ce ntury. ‘The botanical chair oc- 


cupied by Jussieu at the Museum of the Garden of Plants, has now been 
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suppressed, and a chair of Paleontology established in its room, of 
which M. d’Orbigny is the incumbent. 

About a year ago, another distinguished name in botany became ex- 
tinct, by the death of M. Acnitte Ricnarp, Professor of Botany, &c., 
at the Ecole de Medécine, and son of L. Claude Richard, one of the 
most distinguished contemporaries of A. L. de Jussieu. M. Richard 
was celebrated as a professor, | heid no mean rank as a botanist. 
His chair in the Institute was filled by the election of Dr. C. Montagne, 
the well-known Cryptogamist; that in the Ecole de Medecine by M. 
Moquin-T'andon, formerly of ‘Toulouse. 

We hear of the decease of Dr. Prest, of Prague, the author of the 
Re liqui Henk ane, Ti niamen Pt sraphia, XC., we. Also of 


the recent death of Dr. Watrers, of Berlin, author of the Repertorium, 
and the Annales Botanices Sysitematicea ; a useful record of ali plants 
recently published. He is said to have died by his own hands, after 
notifying his botanical friends that | vas dissatisfied with the world, 


which would not recognize his merits. It is reported that Dr. Peter- 
mann, of Leipsic, will continue the Annales,—a work much needed,—or 
carry on a similar publication. A. G. 


[V. 7, OLOGY. 


1. Memorias sobre la Historia Natural de la Isla de Cuba; par Fe- 
LIPE Poey. Habana, 1853. Vol. 1, No. 4. 

2. H stoilre des sciences natu es au moyen age, ou Albert le Grand 
et son Epoque, consid¢res comme point de depart de lecole experi- 
mentale; par F. A. Povcner. Paris, 1853. 1 vol. 8vo. 

3. A Naturalist’s rambles on the Devonshire Coast; by Paitie Henry 
Goss. L ynd 1853. vol. Svo. 

4. A synopsis of the Mollusca of Great Britain arranged according 
to their natural affinities and anatomical structure; by W. I. Leacn. 
London, 1852. 2 vols. 8vo. 

5. Melanges biologiques tires du Bulletin physico-mathematique de 
Académie imperiale des sciences de St. Petersbourg. Vol. 1, No. 6. 
8vo. St. Petersbourg, 1853. 

6. Der Harnstoff als Maass des Stoffwechsels. Von Ta. L. W. 
Biscuorr. Giessen, 1853. 8vo. 

7. Uber die Larven u. die Metamorphose der Echinodermen. 4th pa- 
per. By Jon. Mutter. Berlin, 1852. Ato. 

8. Ueber Synapta digitata i. ueber die Erzeugung von Schnecken 
in Holothurien. Von Jon. Mitier. Berlin, 1852, folio with 10 plates. 

9. Zar Naturgeschichte der Adria. Von L. K. Scumarpa. Wien, 
1852, fol. with 7 pl. (From the 4th vol. of the Trans. of the Imper. 
Acad. of Sci.) 

10. Das Thierleben der Alpenw Naturansichten u. Thierzeich- 
nungen aus dem schweizerischen Gebierge. Von Fr. v. Tscuunt. 
Leipzig, 1853. S8vo. 

11. Indicis generum Malacozoorum supplementa et corrigenda. Auc- 
tore A. N. Herrmansen. Cassel/is, 1852. Svo. 

12. Histoire naturelle des végétaux parasites qui croissent sur lhom- 
me et sur les animaux vivants; par Cx. Rosin. Paris, 1853. 8vo, 


with atlas. 
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13. L’organisation du régne animal; par Emitre Brancnarv. 5th 
No., folio. Paris, 1852. December. 

14. Odontographie. Vergleichende Darstellung des Zahnsystems 
der lebenden u. fossilen Wirbelthiere. Von C. G. Giese. 2d No, 
4to. Leipzig, 1853. 

We intend to give a detailed account of some of these works in the 
next number of the Journal. bs A 


Ill. Lectures on Surgical Pathology, delivered at the Royal Col. 
lege of Surgeons of England ; by James Pacer, F.R.S., &c. 2 vols, 
8vo. London, 1853. Vol. I, pp. 499. (Hypertrophy: Atrophy: Re. 
pair: Inflammation: Mortification: Specific Diseases.) Vol. II, pp. 
637. (Tumors.) 

The Art of medicine is as old as humanity itself, but Pathology ele- 
vated to the dignity of a science which can be studied in an intelligent 
and definite way, is of quite recent origin. 

Physiology and Pathology must always be mutual aids, for the latter 
is but a fallen condition of the former; and no one can clearly under- 
stand the physical conditions of disease, until he has learned the normal 
structural, and functional peculiarities of the parts in which it occurs. 

The advance which Hunter gave to Pathology may be traced to 
this cause; his great store of physiological knowledge, derived too 
from direct study, enabled him, in the investigation of morbid condi- 
tions, to make that peculiar colligation of facts which has its expression 
inalaw. The great hindrance of truth in the study of disease has 
been, that men have started upon the foregone conclusion that disease 
must be a foreign enemy, sui generis, which invades the healthy body ; 
while they should have regarded it almost always, as merely a pe- 
culiar conditional form of the ordinary action of healthy parts, a 
leading feature of which is, that such action is below that of the normal 
standard. Perversion of the normal nutrition marks the more out- 
standing conditions of disease, and the leading tendency of modern 
research is to revive not a few of the ancient doctrines of humoral 
patholegy, although based upon far more scientific data. 

Mr. Paget’s lectures were delivered some years since, and at that 
time were successively published in the London Medical Gazette. As 
they were then extensively read, their appearance in the present col- 
lected form, is not an event as important as though the work had not 
before been seen. It should be remarked, however, that the last of 
them were delivered last year (1852), and the whole have been put up 
in the present form with full reference and knowledge of advancing 
science. We wish particularly to call the attention of our readers to this 
work, not from its practical value in surgery, but because, in seeking to 
illustrate his subject, the author has taken up in a very philosophical 
manner, many of the fundamental physiological conditions of Life ;— 
and in so doing has shown that he by no means ignores the relations of 
development and growth in the humbler forms of life, where many of 
these conditions have their clearest exemp!ification. Nutrition, its nature, 
purpose, and conditions, healthy nutrition, the formative process, growth, 
hypertrophy, atrophy, degeneration, reproduction of injured and lost 
parts, these are some of our author’s preliminary studies, which are 
treated in a plain yet lucid manner, leaving no doubts in the mind of 
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the reader. These topics are taken up preparatory to a consideration 


of the more Special process of the heaing art involved in practical 
surgery. ‘These it is not our province to discuss or even touch upon ; 
but what we desire to impress is the necessity of studying the condi- 
tions of nutrition in all its phases of growth and repair, as illustrated 
in the lower forms of life where nature has laid bare the processes for 
our observation. 

The study of the developm« nt, growth and re 


and spiders, may seem to have the remotest connection wi 


pair of poly pes, meduse, 
+} 


) the domain 


of the pathologist, but the unity of plan by which nature proceeds in 
her processes, whether it be to des e a future or to recover a past 
pe rfection in th types f structure, makes the stu ly of her humbler 
forms imperative with him who would have a wide comprehension of 
her laws. Were we so minded, this train of thought might be very 
pleasantly extended, and we could cite, beside our author, examples of 
men distinguished in their art, whose eminence is not a little due to 
that broad gt isp of organ ph nomena derived from scientific studies 


of this kind 
But we will quote one passage wher Mr. Paget expresses himself on 


this very point, and with his usual { y. It is near the conclusion of 


the seventh Lecture — 


‘**] may seem in this, as in some earlier lectures, to have been discus- 
sing doctrines that can hard 5 ible to our da ly practice, and 
with illustrations drawn from ob ) which surgeons may have but 
little interest. Let me, then, if only in apology, refer to some of the 


considerations which are suggest 1 by studies such as these. Let me 


first, then, express my) belief that, if we are ever to escape from the 


obscurities and uncertainties of our art, it must be through the study 
of those highest laws of our science, which are expressed in the sim- 


plest terms in the lives of the lowest orders of creation. It was in 
the search after the mysteries—that is, after the unknown highest 
laws—of generation, that the first elance was gained of the largest 
ruth in physiology ; the truth of the development of ova through 
partition and multiplication of the embryo-cells. So may the study 
of the repair of injuries sustained by the lowest polypes, lead us 
to the clearer knowledge of that law, in reliance of which alone, we 
dare not to practice our profession ; the law, that lost perfection may be 

the powers by which it was once achieved. 


Tecove red by the operation of 
et us not overlook those admirable provisions, 


which we may find in the lives « f all that breathe, against injuries that, 
but for these provisions, would too often bring them to their end before 
their appointed time, or leave them mut lated to perish a painful and 


lue, or lose sight of the 
own welfare. But we may better 


imperfect life. We are not <ely to unde 
design of alls ich provisions for « 


appreciate these, if we regard them as only of the same kind as those 
more abundantly supplied to creatures whom we are apt to think insig- 
nificant: inde ed, so abundantly, that, if with a consciousness of the 
lacility of self-repair, self-mutilation ts commonly resorted to for the 
preservation of life.’—Vol. I, p. 165, 166. 

Pleasant as it would be to discuss these points and relations further, 
and to follow them in their close consequential detail to those methods 


s to the relief of humanity and the restoration of our 


of art »} el 
Of art which belong 


| 
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broken physical nature, yet this would hardly belong to our department. 
We shall be pleased if we succeed in calling particular attention toa 
work written ina fine philosophical spirit, with a true English practical- 
ity, and in a style excellent for its plainness and lucidity. 

We may add that the “ getting up” of these volumes is quite com. 
plete. Printed ina large clear type, and on excellent paper, it is indeed, 
a delight merely to read such writings. ‘There are, moreover, constant 
wood-cuts intercalated in the text, which, for cleanness, are in keeping 
with the rest of the * work” of these volumes ; and, finally, what we 
always like to see, there is a very complete and convenient index at 
the end. W. I. B. 


V. Astronomy. 


1. New Comet, [V of 1853, (Astr. Journal, 64.)—On the night of 
Sept. 11, 1853, Mr. C. Bruns, in Berlin, detected near the forward paw 
of the Great Bear, a “ large faint nebulous comet, resembling a star. 
cluster.” Its position Sept. 11, 13" 12™ was R. A. 126° 59’ 
and Decl. + 44° 51’ Its position Sept. 15, 125 535-8 was 
132° 22' 89 in R. A., and + 42° 29’ 54’°5 in Decl. Up to Sept. 
17, no indications of a tail were visible, and the nucleus continued to 
present the appearance of an unresolved nebula, with numerous points 
of light. From the observations of Sept. 11, 13, 15, Mr. Brunns had 
deduced the elements given below, which however, owing to the disad- 
vantageous position of the comet, he considers as being only a tolerable 
approximation. 

T. Oct. 164.6122. 


Long. of perihelion, - 301° 23’ 20-4 
asc. node, - 222 13 44°1 

Inclination, - 63 6 

Log. perihelion dist., - - 9°200658 


Motion retrograde. 
2. Proserpine, (26) (Astr. Journ. No. 63.)—The following elements 
of this planet were computed by Mr. A. Kruger :— 
Epoch, 1853, June 10-0. 


Mean anomaly, - - 358° 15) 121 

Long. of perihelion, - 227 34 4-6) Mean Eqnx. 
asc.node, - 45 55 34 -3 § 1853, Jan. 0-0 
Inclination, - 3 36 14 
Angle of excentricity, - 4 20 30°3 
Log. semi-axis maj.,_ - 0:418836 

mean daily motion, 2921752 


3. Second Comet of 1853, (Astron. Nach., 859.)—The elements 
given below, were computed by Mr. C. Bruuns, from observations ol 


April 14, 16, and 19. 


T. =1853, May 10°39998 M. T. Berlin. 
Long. of perihelion, - - 201° 12’ ) Mean Equx. 
asc. node, - 41 12 52:34 1853:0 
Inclination, 57 58 3°30 
Log. perihelion dist., - - 9°956398 


Motion retrograde. 
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4. Third Comet of 1853, (Atheneum, Sept. 17.)—-The comet which 
was so conspicuous near the western horizon about the first of Septem- 
ber, reached its greatest brilliancy on the 3d of Sept.; on which day, 
shortly before one o’clock, r. M., the nucleus was perceived in full day- 
light by Mr. Hartnup, of the Liverpool Observatory. It appeared 
round, and about 9” in diameter, without any appearance of a tail. 

5. Shooting Stars of August 9-10th, 1853.--In addition to the ob- 
servations reported in the last number of this Journal, the following 
have been received. Mr. Coulvier Gravier, at Paris, reports (Comptes 
Rendus, tom. 37, p. 288) the hourly number on the 9th at 49, and on 
the 10th, 56, but omits to give the number of observers, and the time 
of night in which his observations were made. 

Rev. Andrew T. Pratt, M.D., Missionary of the American Board, at 
Aintab, ‘Turkey, has communicated some observations made by himself 
and another person Aug. 9-llth. The evenings were favorable, but 
their view was confined to the part of the heavens west of the meridian, 
and above the altitude of twenty degrees. 

On the 9-10th, from 9 to 10 o’clock, they saw 36, and from 1 to 2 
oclock, 66. On the 10-I1th, from 12 to 1 o’clock they saw 78, and 
from 1 to 2 o’clock, 88. The general direciion of the meteors was 
quite uniform, the radiaat being near Cassiopeia, 

These observations agree with those heretofore made at New Haven 
as to numbers, general direction and greater frequency after midnight, 
and confirm, what may perhaps be considered as sufficiently well estab- 
lished, the cosmical origin of shooting stars. 


VI. INTELLIGENCE. 


1. Note to Prof. Barnard’s paper on Expenditure of Heat in the 
Hot-air Engine, page 351; by the AurHor.—In Appleton’s Mechan- 
ic’s Magazine for September, it is editorially stated, on the authority of 
Capt. Ericsson, that the engines now in preparation for the caloric ship 
are to have working cylinders of 6 feet diameter and 8 feet stroke, are 
to be double-acting, and are to draw their supplies from a reservoir of 
highly condensed air kept artificially cold, to which the escaping air is 
tobe returned. This construction requires no modification of the theory 
of the engine, but renders necessary, in the general formula, the sub- 
stitution of the number expressing the pressure in the air-chamber, in 
place of 15, the pressure of the atmosphere. It is proposed to work 
against a pressure of six atmospheres—say 90 lbs. ‘The mean positive 
working pressure will then be to that of the abandoned engines, as 
90x62 : 15 142, or as 54:49. The stroke, being also increased in 
the ratio 4 : 3, will increase the nominal horse-power, should the same 
umber of revolutions be maintained, in the same ratio. The powers 

72 


19x3 49 will give 


given in this table, therefore, being multiplied by 
the corresponding powers of the new engines. 
The question of economy, however, remains unaffected, since the 
mass of air to be heated is increased in precisely the same ratio as the 
power. The mass varies as the product of volume into density ; 
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that is, as 62890: 142615, or as 72: 49, the same ratio as 
the preceding. ‘The success of the engine in this form will depend 
entirely upon the heating apparatus Should that be no more efficient 
than the former, the failure will be more signal, because of the increased 


demand made upon it. It is to be presumed, however, that the invent- 


or’s attention is now directed mainly to this point, and that his attempts 
at improvement may not be entirely fruitless. 

The formula for mean pressure (page 248 of this volume) may be 
made entirely general, by substituting a letter, as //, to stand for the 


pressure against which the engine works. It may also be rendered 
more simple in appearance by making the following substitutions. Put 


k? =u, and x' - With these changes, it takes the following form, 


which is here given in full, in consequence of the typographical error 
in the former article. 
k'm(u-t +5 (1 -1)-; 1 


In Appleton’s Mechanics’ Magazine for July is contained a very able 


and satisfactory examination of the general theory of the caloric engine 
by Maj. J. G. Barnard, of the U. S. Engineers. As the article in this 


Journal for September appeared considerably later, in the order of 
time, it might naturally have been expecte d to contain some comparison 
of results with those of Maj. Barnard. This would have been the case 


but for the necessity of sending to the press before it was possible to 
see his article.* ‘The difference in numerical results between Maj. 
Barnard and the present writer, are owing mainly to the difference of 
assumed maximum temperature in the working cylit ler: this being in 
put at 380° F. (the temperature observed on the trial trip 


the one cas 
of the *“ Ericsson,”) and in the other, at 450° F. above melting ice, 


which has always been claimed by Capt. Ericsson to be a temperature 


attainable without difficulty. From what has already been said above, 


it will be seen that, at present, the writer is disposed to believe that 
Maj. Barnard has assumed the highest temperature attainable with the 
mode of heating heretofore employed. Whether the improvements 
which Capt. Ericsson has now in hand will remove this difficulty re- 


mains to be seen. 
2. The Conical Condenser, a Tel scopic Appendage ; by Lieut. 
E. B. Hunt, Cory s of Engineers, U. S. A., (R 


tead before the Am. 
Assoc. for the Advancement of Science at Cleaveland, Aug., 1853. )—I 


would re spe ctfully submit to the consideration of this Section, an ar- 
rangement which seems to make possible an almost indefinite increase 
in the space-penetrating power of telescopes. At the same time, I 


hardly anticipate that this arr ngement wi 0 ol practical convent: 
lence ; but whether it prove useful or not, it possesses a mathematical 
or optical beauty, which makes it worthy of presentation here. 

* A similar reason must prevent, in the present number, any allusion to the con 
tinuation of Maj. Barnard’s investigation, which, it is understood, is to appear 
October. 
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fering not very much from a circle ; by examining which, it will be 
seen, that it gives a counter or corrective aberration, which would make 
the final emergence nearly, in a beam, parallel to the first incident 
beam. Indeed, if we suppose an elementary beam to proceed, in in- 
verse order, falling first on a ring element of the inner cone, it will 
have an emergent direction in all parts exactly parallel to that of the 
beam first reflected from the outer ring element. ‘Thus the two reflec- 
tions are strongly corrective of each other, and the incident elementary 
beam will emerge, after two reflections, nearly as a true beam, for all 
the extent of such a field as belongs to high telescopic powers. What 
is true of an elementary beam is equally true of the total beam. 


It should be observed that the rays of each elementary beam lying 
in the plane through its axis and the axis of the cones emerge para 


to their first direction, and that for the adjacent portions of the ring, tl 


lack of accurate emergence would be insensible. Thus, a points in 
the field have a perfectly correct defining part, in the condensing c¢ 
Another Important remark is that a neorrectiy condensed ravs are 


thrown from the centre of the field, thus leaving this part in its absolute 
pertection, and free from all poss ble confusion. ‘The outer portion 
the fiels 


less 


1 is the least perfect, but even this has a correct definit on, “ 

ght, and some ove rlaying of wandering rays. ‘To what extent 
around the axis the field would prove useful, experiment only can de- 
cide. As faras | can judge, this would be fu y to the extent requ i 
In large telescope Ss, such as are now part cularly desire d ior reso 
the remote nebuli, and in stellar observation in general. Much of 


discussion of these mirrors, and their optical actions, | have omitted, as 


being superfluous here. My general conclusion is, that optically, this 
condenser is an available means of giving a vast increase to the s; 


penetrating power of tele scopes. 

The loss of light by each reflection should of course be taken 
account, as a circumstance lessening the useful effeet, in a dear 
rectly as the absorption, and depending on the material and pol 
the reflectors. 


Having presented the main optical properties this arrangeme! 


remains to discuss its fitness for practical application. 
Ordinarily, the most convenient plan would be to take cones whose 


elements make angles of 45° with the axis. This will bring the cone 


and ring, between the same limiting planes, perpendicular to the axis. 


It would hardly be found practicable to append this condenser at the 
moving end of a large telescope with the present mounting. The size 
and weight would be found unwieldly, and would lead to fre quent de- 
rangements of adjustment. If used at all, it must be, | imagine, by the 
introduction of a third plane reflector, so arranged opposite the inner 
cone as to deviate the emergent rays 90°, and to direct them through 
the telescope, horizontally fixed. This would enable us to mounta 
large ring on a firm circular frame, which revolves around one of its 
diameters, or rather around the fixed t lescopic axis. ‘The measuring 
arc of this revolution would give altitudes. ‘This mounting would give 
only meridan observations. ‘To observe at very limited distances from 
the meridian, a measureable rotation might be given to the plane mirror 


around its right line element, perpendicular to the telescopic axis. If 
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be desired to observe through al! azimuths and altitudes, the whole 
arrangement, including the telescope, can be made to revolve horizon- 
tally. Doubtless an equatoria! mounting could be contrived, but I doubt 
if it could be made convenient. 

The large ring would naturally be composed of segments, which 


could be cast in speculum metal, and polished by a revolving straight 


} 


edge. ‘These ring segments being developable, might be made of plate 


glass, cut into shape while plane, and bent, when heated, to the re- 
quired curvature bya mould. Then a final polishing, and a pure silver 
backing, would complete them for mounting. 

It is, perhaps, superfluous to dwell longer on this arrangement. I 
would say, in conclusion, that if an extension of telescopic power much 
evond that now reached should be required, this arrangement presents 
i possible means of attaining it. At the same time, its complication, 


ind its involving two or three reflections, will prevent its being so de- 
able as to overcome the difficulties incident to so novel a construc- 
tion in this most difficult department of instrumental manufacture. As 
means of condensing solar light or heat, | would ask particular at- 
ntion to this apparatus. [see no reason why a heat of light focus 
vay not be formed by the simple combination of these mirrors with a 
parabolic reflection, exceeding in intensity anything ever re alized. 

In using transit or other meridian Instruments, it Is now necessary for 
ie whole telescope to turn in its axis, and for the observer to follow 
ts rotation with much discomfort and torture of limb. There is a very 
simple mode of dispensing with all this, which occurred to Prof. Bache 
ind myself, independently and nearly simultaneously. It has not yet 
been tried, and | know not when it will be. 

Let the telescope be supported in any manner, with its axis horizon- 
tal and perpendicular to the meridian. Mount at its object-glass enda 
perfectly plane mirror, making an angle of 45° with the line of colli- 
mation, and arrange for this a rotation measured on a meridian limb. 
By this means, each point of the meridian will be passed in review, 
with no other motion than that of the mirror rotation. ‘This mirror may 
be made a permanent appendage to the object-glass, or may be mount- 
ed quite by itself. ‘The main difficulty would be in the first adjustment, 

id the setting up would then probably be easier than that of the ex- 

\ means of arranging this so as to get the internal reflection of glass, 
would be to compose the mirror surface of camera-lucida prisms, per- 

wently fixed in échelon order. This, if perfectly executed, would 

in excellent reflector, but it would be ve ry costly. If silver mirrors 

n be formed which reflect 93 per cent. of the incident light at 45°, 
as Lord Rosse has found, they will be far the best solution of the prob- 
em. ‘The electrotype art is surely so perfect in the Coast Survey 
Laboratory, that silver mirrors can be deposited on a speculum metal 
latrix, leaving only a final polish be given. It is not rash to assume 
s, even though Lord Rosse failed in this very attempt. 
if this reflector, and the 


Whether, on the whole, the introduction 


sequent revolutionizing of the transit, will prove desirable in prac- 


lice, remains to be seen. e 
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Vill. The head of this department could present, through the Libra- 
ry Comn innual report, on the geographical explorations by 
r own % gn Gov met or | lividuals, so far as their 
results can be learned; making this, indeed, a synopsis of ali the in- 
sting and important geographical facts or publications for the year. 


nary 


Among the duties which would belong to this department would 


ra inding examination, or locali- 
weeding exploration. Also, it would be able to furnish the prelimi- 


information for such explorations, or to indicate the sources whence 


cou pe der ve 
1. On the Composition a Figuring of the Specula for Reflecting 
lelescopes, (Proc. Brit. Assoc., 1853; Athen., 1098.)--Mr. Soir 
commenced by stating that he had given his attention to this subject for 
ears, and that he was more than ever convinced of its importance by 
( Tu n to which facts had led him, that reflectors, when 
( e, were far less apt to deteriorate than re- 
} Ss. | to be int gible to the section, it was nec¢ ssary for 
» g some ground familiar to the public, since the researches 
Mr. Lassell, and Mr. N smyth. He stated that he con- 
1 it 1 tier of prime importance that the copper and tin 
( utomic pi He, following the num- 
civen by Ber; s, used the foilowing proportions :——copper 32 ; 
17°4. R c 32: tin 14:9. As the metal when 
, orit and difficult to work, he found that 
x white light equally we 'l, if not 
te id same time of taking a very uniform and beautiful pol- 
ng a little nickel in place of the tin,—and the following 
found on trial best :—copper 32; tin 15°5; nickel 2. 
very | quantity of arsenic useful 
vent } xydat i f n when meiting. Silver, as ised 
\] ‘ ie a found « ent; but he was against the use of 
;. ‘The author passed over the casting and 
t t dwelt on the ym position and 
eras i my} ince. The comp sition as 
n was pitch and resin, and a small admixture of flour was 
{ [he surface he g d with concentric equidistant cir- 
. n paratie and cross grooves, as used by Lord 
Mr. L . Thesec entric grooves he crossed by radial 
B % they rece ed from the centre, so as to be bounded 
1 es. By giving proper form and dimensions to these 
S ibo form ce | be most accurately given to the spec- 
lis . The form of the curved outlines of 
il grooves he ftound spouid be parabolic. lle concluded by 
ng the importance of net having the speculum too thin, and of using 
r precautions in mounting and supporting it, to ave id any chance 

form | 

Dr. Sce rearett at having been in another section he had not 
ird early part of the com: ition of Mr. Sollitt: but he rather 
sht Lord Rosse used concentric grooves in his polisher as well as 
nd cross ywes.—Prof. confirmed the accuracy of 


t his memory was quite clear that Lord 


statement ; and aaded thal 


pe thi 
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Rosse considered it very important to use the copper and tin in atomic 
proportions, and said in his papers on it that uniformity of composition 
could not otherwise be hoped fer. He also recognized the importance 
of using thick specula; the last which he had cast being not less than 
five inches thick. Healso had used and recommended resin to be used 
to harden the piteh and flour for a purpose which by experience he had 
learnt to be important. Lord Rosse had also by the several motions and 
adjustments which he had contrived for the speculum and the polisher 


reduced the figuring of the speculum to an almost certain function of 


time : so that after the speculum had been a certain number of hours 
under the action of the polisher, he was well assured that the proper 
figure had beenattained. Prof. Stevelly briefly described these motions 
and adjustments ; and stated that the actual result was, an enormous 
circular disc of six-feet aperture, without crack or flaw, and of a splen- 
did uniform polish, and reflecting light from objects of a perfectly 
natural tint.——Mr. Var ey said he had found that the use of a little zinc 
in the composition of the speculum metal took from it the liability to 
tarnish which he had found so annoying. He expressed regret that 
Lord Rosse found it impossible to avoid microscopic pores in the con- 
struction of his speculum ; his own experiments had led him to hope 
they might be avoided.--Mr. Lassett said, if he had heard Mr. Sollitt 
correctly, he had said that he used silver in the composition of his 
speculum metal ; now this was a mistake, as he used no silver in its 
composition. As to the proper proportion of tin to be used with the 
copper, he believed it to be impossible to give an unvarying rule, as the 

copper of commerce was very irregular in its quality and purity. He 


found the best mode to be to add nearly the quantity of tin known to be 


required,—which generally was from 14 to 15 parts tin, to 32 copper ; 


and then weighing a small portion of that alloy, add to it by slow de- 
grees known weights of tin,—and, assaying it from time to time by the 
simple test of dropping it into water as soon as it acquired a certain 
brittleness and briliiancy of fracture, easily to be recognize: 
then adding in the same proportion to the whole alloy. I 
perience the difficulty from pores which had been alluded to, and 

was not aware that Lord Rosse comp ylained of it. His mode of casting 
most assuredly gave the portion of the speculum which was to be ground 
and polished free from them.—Mr. Var.ey said, up to a ceriain propor- 


tion of tin, the brilliancy and perfection of the reflecting power of th 
hut 
b 


alloy seemed to improve, although its brittleness also increased ; 


beyond a certain limit the tin did not appear any longer to combine with 


the alloy,—for he has seen it in the process of cooling squeezet d out. 
it were, leaving the texture of the alloy spongy. 

». On the Surface Temperature, and Great Currents of the North 
Atlantic and Northern Oceans ; by the Rev. Dr. Scoressy, (Proc. - 
Assoc., 1853; Athen., 1098.)—The author commenced by pointin 
out the great importance to physical geography of the subjects which 
he proposed to discuss, particularly as they tended, in the economy ol 


n ware. to furnish a compensating instrumentality against the extremes 
of condition to which the fervid action of the vertical sun in the tropical 
| its inferior and more oblique action in the polar regions, 


were calculated to reduce the surface of the earth. Our knowledge of 


regions, and 
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all the currents of the ocean, with perhaps one exception, the Gulf- 
stream, which had been, in its more important features, carefully ex- 
amined and surveyed, and more especially in the American Coast 
Survey,—was derived from the comparison by navigators of the actual 
position of the ship as determined from time to time with its position as 
calculated from what sailors technically called the “* dead reckoning,” 
or the course steered, and the distance run as determined by the log, an 
instrument by no means perfect. The determination, however, of 
oceanic currents, to which the present communication referred, depends 
simply on induction from observation of temperature, and that mainly 
of the surface. Such observations, indeed, only become available under 
considerable differences betwixt the mean atmospheric and oceanic tem- 
peratures: and where they may seem to indicate the region from which 
peculiar qualities of the sea are derived, they can afford but little, if 
ny, information as to the precise direction or strength of the current so 
ndicated, yet still the general results are found important and useful. 
The researches of the author embrace those in the Greenland Sea, the 
North Sea, and a considerable belt across the North Atlantic. To 
those in the North Atlantic he wished at present to direct attention ; and 
to a belt of it embraced within the limits of a series of passages chiefly 
by sailing vessels between England, or some European port, and New 
York. Of these passages, sixteen in number, four were performed by 
the author himself, and twelve were supplied by an American navigator, 
Capt. J. C. Delano, an accurate scientific observer. ‘The observations 
on Surface Temperature discussed, amount to 1153, gathered from a 
total number of about 1400. Usually Capt. Delano recorded six ob- 
servations each day during the voyage, at intervals of four hours. 
Seven of the passages were made in the spring of the year,—two in 


aking the middle 


the summer,—one in autumn,——and three in winter. J 
day of each passage, the mean day at sea was found to be May [8th or 
19th,—-a day fortunately coincident in singular nearness with the prob- 

e time of the mean annual oceanic temperature. The author had 
laid down the tracks of the ship in each of the voyages, on a chart of 
Mercator’s projection, and the principal observations on Surface ‘Tem- 
perature were marked in their respective places. ‘The observations 
were then tabulated for meridians of 2° in breadth, from Cape Clear, 
longitude 10° W., to the eastern point of Long Island, longitude 72° W., 
-embracing a belt of the average breadth of 220 miles, or a stretch of 
about 2,600 miles across the Atlantic. ‘The results were the following : 
—1l. Highest Surface Temperature northward of latitude 40°, 74°; 
lowest 32°; range 39°.—2. Mean Surface Temperature as derived 
from the means of each meridional section, 56°, whilst the mean atmos- 


pheric temperature for the corresponding period was 54°-2.—3. Range 
of Surface Temperature within each meridional section of 2°, 83° at 
the lowest, being in longitude 20-22° W., and at the greatest 36°, being 
within the meridian of 62-64° W.—4. Up to longitude 40° the Surface 
Temperature never descended below 50° ;—the average lowest of the 
sixteen meridional sections being 51°°88, and the average range 11°°3. 
—. In the succeeding fifteen sections, where the lowest temperature 
was 32°, the average lowest was 37°°1 and the average range 29°°7. 
This remarkable difference in the temperature of the eastern and west- 
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ern halves of the Atlantic passage, 


indicative of great ocean currents yielding a mean depression of 


lowest meridional temperature from 51°88 to 37°"1, or 14°°8, and px 


author said was conclusive! 


ducing a mean range of the extreme of temperature on the western sid 


of almost thrice the amount of the extremes on the eastern side, 


more strictly, in the proportion of 29°-7 to 11°°3. The author 


attention to a diagram in which he had laid down along the ent 
curves showing the whole range of the lowest cde pressions Ol le 
ature and highest elevation, with tl means at each longitud 
tinguished by different shading ; and pointed out how tl spt 


this as well as of the tabulated results affords striking indications 
two great currents, one descending from the Polar, 


from the Tropical regions, with their characteristic changes of 


heat. In class lying the results, the author c 

of the Atlantic track of the passages as divided into six divisions 

of longitude each, and these into meridional striy of 2° each, on 
the first two degrees next the European end, or a t SO miles we 

of lreland 1o 72° W., or about the same distance west of New 
To each of these six divisions he direc it }, point rf 


conclusions to be derived from each. The curves approaching 


other and running nearly parallel through the wester 


regularity, showing the variations and range to be much less, 
throughout the eastern half the widening o i tance, and the 
ular form of the extreme curves showed the influences of the tw 
renis very remarkably. The author then proce¢ {to draw conc 

showing that sometimes the cold current from the north plunged b 
the warmer rrent from the uth. Somet ; they divide 

colder keeping in shore along the American t, the other ke 
out and forming the main Guif-stream Someti where the 


they interlaced in alternating stripes of hot and cold water ; somet 


their meeting caused a deflexion,—as, where one branch of the 
stream was sent down to the south-east of Eur north of A 
and another branch sent up past the British Is s to Norw 
Scandinavia by the Polar current setting down to the east of Newto 
land. The author next proceeded to cons ! r ti ses » the ee 
of nature of these great oceanic currents. ‘The first that he 1 
was the equalizi ig and ameliorating influence w “hy the y ex ~ 


the te mperature of many countries. f this he gave several ex 
Thus, our own country, though usually spoken of as avery var 


mate, was subject to far less variations of rangce of temperature than m 
others in similar latitudes;—which was chiefly { » the genera 
ence of the northern branch of the Gulf-stream setting up past 


islands. He had himself on one occasion in the month of Noven 
known the temperature to rise no less than 52° in forty-eight | 
—having previously descended in a very few day rough astill v 

range; while in these countries the extensive range between ime 


mer and winter temperature scarcely in any instance exceeds 27 
in many p! ices does not amount to me arly as much, Another a 
tage derived from these currents was, a reciprocation of the wat 
high and low latitudes,—thus tending to preserve a useful e 


the saltness of the waters, which otherwise by evaporation in low 
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tudes would soon become too salt to perform their intended functions. 
Next he po nted out their use n torming sand-banks, which became 


highly beneficial as extensive fi ; for the maintenance of various 
species of the finny tribes, as in the great banks of Newfoundland. 


Next, thiscommingling of the waters of several regions tended to change 
al d renew from time to time the soil of these banks,——which, like ma- 
nuring and working our fields, was found to be necessary for preserving 
these extensive pastures for the fish. Lastly, by bringing down from 
polar regions the enormous masses of ice which, under the name of 
cebergs, were at times found to be setting down towards tropical re- 
gions, they tend at the same time to ameliorate the great heats of these 
reg yns, and to prevent the polar regions from becoming blocked up 
with accumulating mountains of ice, which, but for this provision, would 
soon be pushed down as extensive glaciers, rendering whole tracts of 
our temperate zones uninhabitable wilds. Dr. Scoresby conc uded by 
olnting out severa meteot vica nfluences of these curre nts, by 
sausing extensive fogs and winds more or less violent, 

6. On the employment of the higher Sulphids of Calcium as a 
means of preventing and destroying the Oidium Tuckeri, or Grape 
Disease ;: by Dr. Astitey P. Pri (Proc. Brit. Assoc., 1853; Athen. 
1100.) —Of the many substances which have been employed to arrest 


the devastating effects of this disease, none appear to have been so pre- 
eminentiy successiul as sulphur, whet er employed in the state of pow- 
der or flowers of su ph . or by sublimation in houses so affected. 
Notwithstanding the several metl ls described for its application to the 
vines, | am not aware that any | been offered in 1851, when these 
experiments were instituted, bv w » sulphur might be uniformly dis- 
tributed over the branches, and be there deposited in such a manner as 
to be t some extent frt Vv attached to the vine. Thre e houses at Mar- 
gate, the vicinity of 1 nw 1 the disease first made its ap- 


pearance in England, having been for the space of five years infected 


with the disease, and notwiths i the employment of sulphur as 
wdered and flow abDalement In ravages could 

be discovered.—l was induced » employ’ the pentasuiphid of cal- 
cium, a solution of which havi yeen found to act in no way inju- 
riouslv to the youn id de ule is of several plants, was applied to 
tl es ina d ec lition: the object in view being that the com- 
und should be decomposed by carbonic acid, and that the excess of 
suiph wuld b sited W the irbonate of lime ina uniform and 
durable covering on the stems and branches of the vines. This was 
adopted, and although but few applications were made, the stems became 
coated with a deposit of sulphur, and the disease gradually but effect- 
ually diminished, in so much it the houses are now entirely free 
lrom any trace o sease or symptoms of infection. ‘The young 
S is are n no way i by its application, and the older wood 
red with this osit of sulphur continues exceedingly healthy. 
This was. we believe. the first en oymeat of the higher sulphids of 
calcium as a vehicle for 1 ipplication of sulphur to the stems and folli- 
age of disease vines, Ss t ns were exhibited from vines which 


n 185] were covered with disease, and which have since the autumn 
of that vear received no further treatment. The vines in the imme- 


\ 


\ 
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diate neighborhood, and adjoining one of the houses, are covered with 


the disease, but, notwithstanding their close proximity, no indication of 


the disease has at present been detected in either of the three houses, 
7. On the Interior of Australia; by A. Perermann, (Proc. Brit. 
Assoc., 1853; Athen., p. 1168.)—At a time when the exploration of the 
unknown interior of Australia was earnestly thought of, the probable 
character of that extensive region became a subject of particular inter- 
est, and of legitimate inquiry. Scarcely one-third part of Australia could 
be said to have been even partially explored, and by far the larger por- 
tion was therefore entirely unknown. ‘This unknown interior of Aus- 
tralia had frequently been a matter of speculation, at first founded on very 
few facts. But, as our knowledge increased, and actual facts became 
more numerous, the theories had been modified. One of these hypothesis 
was, that the interior, toa certain extent, consisted of a shoal sea. It was 
in 1814, only forty years since, when the exploration of inner Australia 
might be said to have been systematically commenced, that Mr. Oxley, 
the first surveyor-general of New South Wales, a man of acknowledged 
ability and merit, surrounded about one-eighth part of the longitudinal ex- 
tent of Australia. By tracing down the rivers Lachlan and Macquarie, 
he was checked in his progress westward by marshes of great extent, 
beyond which he could not see any land. He was, therefore, led to 
infer that the interior was occupied by a shoal sea, of which the 
marshes were the borders, and into which the rivers he had been tracing 
discharged themselves. The probability of this opinion was supported by 
the fact that the mouth of the largest of the Australian rivers, the Murray, 
had been overlooked by Capt. Flinders, and was not discovered till fif- 
teen years after Mr. Oxley’s discoveries, by Capt. Sturt. This opinion 
was adopted by subse quent travellers. In 1845, Mr. iyre, one of the 
most distinguished explorers of Australia, in a paper communicated 
to the Royal Geographical Society, announced that he had arrived at 
different conclusions, namely, that the interior would be found generally 
to be of a very low level, consisting of sand, alternating with many 
basins of dried salt lakes, or such as were covered only by shallow salt 
water or mud, as was the case with Lake Torrens. He also said that 
it was more than probable there might be many detached and even 
high ranges, similar to the Gawler Range, and that, interspersed among 
these ranges, intervals of a better or even of a rich and feriile country, 
might be met with. In 1850, Mr. J. B. Jukes, in his valuable work on 
“ The Physical Condition of Australia,” stated his opinion to be that the 
interior consisted of immense desert plains, which seemed to extend to 
the sea coast round the Gulf of Carpentaria, or north to that of the 
Great Australian Bight on the south, and to stretch along the northwest 
coast to Collier Bay. The general opinion at present entertained on 
this point seemed to be very similar to that of Mr. Jukes, excepting, per- 
haps, that it was thought that the deserts did not reach so far to the 
north, and the northern parts were considered to consist of some fertile 
and promising regions. The chief grounds on which these deductions 
have been made were the known facts as to the climate and meteorol- 
ogy of Australia, and the absence of large rivers, besides other features. 
It was well known that the Australian colonies were subject in sum- 
mer to occasional blasts of what is called the hot-wind, from its ex- 
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tremely high temperature. This hot wind always blew from the inte- 
rior, in New South Wales and Tasmania, its direction being from the 
northwest and from the north in Port Phillip and South Australia. 
The breath of this wind was like the blast from a fiery furnace, in- 
creasing the mean temperature of a summer’s day, on the westerly 
side of the eastern Cordillera, to 40°; on the eastern side, both in 
New South Wales and ‘Tasmania, to 25° and 30°; and while during 
the hot wind the thermometer rose to 100° ur even 115° in the shade, 
with the southerly squall there was sometimes a sudden fall of full 40° 
in the course of half or even quarter of an hour. ‘This wind swept up 
from the interior clouds of dust and sand, sometimes intermixed with 
gritty matter large enough to strike with painful acuteness on the face. 
Count Strzelecki, while sailing from New Zealand to New South Wales, 
was prevented from making the harbor of Port Jackson for two succes- 
sive days, by the violence of this hot wind. ‘Though sixty miles from 
the shore, the heat exceeded 90°, and the sails of the ship were covered 
with a small powder by the breeze. ‘The hot winds were, indeed, 
identical with the sirocco blowing from the great Sahara of Africa, and 
similar winds in other parts of the globe. It had been justly said that 
these hot winds, experienced in the southern parts of Australia, could 
have no other origin than by a current of air blowing over some large 
expanse of burning desert, and our knowledge of the adjoining regions 
entirely corroborated this assumption. ‘The discoveries of Capt. Sturt, 
in his last expedition in particular, indicated the very nest and hot-bed 
of the winds. ‘The situation of Capt. Sturt’s desert was such that there 
was good reason to think its influences would extend to the whole of the 
coasts, even to those of Western Australia, which were the farthest 
from it, namely, about 1,350 geographical miles; unless the winds blow- 
ing from it were intercepted or deflected in the intervening spaces by 
mountains, or else ameliorated by countries of different character. The 
influence of the hot winds from the Sahara had been observed in vessels 


traversing the Atlantic at a distance of upwards of 1,100 geographical 
miles from the African shores by the coating of impalpable dust upon 
the sails Mr. Petermann proceeded to describe the results of his in- 


vestigations with respect to the causes of the hot winds, and observed 
that the heat of the winds in southern and eastern Australia was far 
more intense than in the north-eastern parts. He then remarked that 
he believed a great part of the interior of Australia to consist of sterile 
deserts ; that the Torrens Basin and Sturt’s Stony Desert formed the 
centre of the largest of these deserts, which probably extended from 
200 to 300 miles around the latier, and that a fringe of 200 to 300 
miles extended all along the great Australian bight to Western 
Australia, and along the western coasts as far as the Gascoyne Basin, 
or even the river Fitzroy. It also appeared to him that the whole of 
northwest Australia, north of Fitzroy River, as far as the head of Car- 
pentaria Gulf, was a region of the most promising character, and that 
from this region a spur of more or less elevated land extended as far as 
the cluster of mountains discovered by Sir Thomas Mitchell, and which 
gave birth to many beautiful rivers flowing in all directions of the com- 
pass. This spur would necessarily form a bar between Sturt’s desert 
and the Gulf of Carpentaria. It seemed to him most probable that this 
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promising district of northwest Australia exte ded far to the south. to 


the middle of the continent, and beyond 


ligence. 


o the e of 
Gascovne River. One significant fact s et ( er opiniol nd 
that was the occurrence of large trees wl oated down 
the rivers of northwest Australia, and fi ! ( S.—an 
occurrence unknown in s¢ western Australia In con on. Mr 
Petermann said he could not t hope tha ( =: extensive 
and promising district would explores he benefit 
of mankind. 

On Pre r i t} B a } f - 
isms in Sea-water; by R. Wa GI \ , 1853: 
Athen., 1166.)—The public were first Warri { 
statement of the conditions in whicl ept in fresh. 
water without changing the w r | t there s 
be plants alone ; but where th er animals su s fish are ke 
is necessary that some beings should exist w hw on the decay. 
ing vegetable matter. This desideratum $ by the vy iS 
forms of phytophagous Mollusea. ‘I or’s ess with fresh-water 
led him to try experiments with sea-water, and | re ts of his inves- 
tigations were given in this paper. ‘The most riant fact establishe 
was, that marine animals c ‘ water W t changing 
in the same manner as in fresh L hie ( existe e ol sea- 
water creatures are, however, much more \ hose of frest 
hence the difficulty had be ng ata 
cessful issue. ‘The nature of the | matter of 
importance. The author found that the swered bet- 
ter than the red or brow: rodue nin eV s d | 
healthy and uninjured. ‘Those should 1 ether which devour 
each other. Crabs, espe illy the common crab e verv destruc é 
so are gobies, blent ind k-fish sen er she 
of a proper gravity. It should be 1:026 ata te é e of 60 Rain 
or distilled water should be added from ti time to supply any 
loss. All dead animal or vegetable matter of any kind should be re- 
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moved. 


Dr. Dat BENY state d that he had erecte d s 
ford: but the difficulty which he had to c¢ 


of Conferve, which interrupted the growt! 


stated that he had no 


sea-weeds answered better than the brown o1 


deep sea, whiist the others were shallow wat 


red sea-weeds also had I } ( ser tissu 


sea-weeds, and did not grow so fast 
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Meteorology and surface Features, in whi 
considerable original information. Am 
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10. On an Aurora Borealis of September 2nd, 1853; by M. H. 
Boye.—l observed this aurora on the 2d of September last (1853) 
when on the Newfoundland Bank, about 10 miles south and 26 miles 
west of Cape Race, or in latitude 46° 25’ to 30’, and longitude 53° 25 
to 35’ (Greenwich). The previous evening an inconsiderable aurora 
had occurred soon after sunset, consisting of luminous clouds with few 
occasional streamers On this occasion (the 2d of Se pt.) the aurora 
commenced in the same manner not long afier sunset, with luminous 
places and occasional streamers on the northern hemisphere, and also 
some on the east side of the southern hemisphere. Afterwards it as- 
sumed the appearance of three distinct arches of light, with their con- 
vex side upward ; one in the N. W., being a kind of double arch, or 
having an undulation; a second of smaller size in east of north: and 
a third very large one beginning on the eastern side of the southern 
hemisphere, and gradually extending towards the western part of it 
embracing between its feet from one-third to nearly one-half of the 
whole horizon. ‘The space below it was dark and without streamers, 
giving the appearance of limiting a cloud, but this could not be, as the 
stars were distinctly visible below it. From its upper convex edge, 
streamers would shoot up emerging towards a point below the zenith, 
in the southern hemisphere. 

The space of radiant light, or corona, formed and disappeared 
many times, being most perfect at or about 9h. to 9h. 15 min. P.M. 
At the same time streamers would shoot up from all the arches, and in 
fact from every part of the heavens towards or quite to the radiant 
space. ‘These appearances were repeated at very frequent intervals 
for more than two hours, from 8 to 10 o’clock. At times, and _par- 
ticularly towards the close of the phenomenon, the long streamers be- 
came more indistinct, and resolved themselves into innumerable dis- 
persed lines of light terminating at their lower extremity, in a small 
bunch of short lines, giving the appearance of a golden rain or a golden 
figured drapery all over the heavens, which latter seemed to be illumin- 
ated on all sides. Altogether | consider it one of the finest auroras ever 
noticed, and particularly as regards the splendor and fullness of the 
light in the radiant space or corona, the sudden formation of which re- 
minded me involuntarily of the sudden formation of crystals. The 
light of this aurora exhibited but a slight variation in colors, and there 
was some, but not much lateral motion of the streamers. Capt. Leitch 
of the steamer informed me, that he had been unable to observe any 
eflect on the magnetic needle, the variation of which in this place he 

would hardly have failed to do, had the effect amounted to 2° or 3°. 
I have been informed, by several gentleman, that on the same eve- 


gave as 27° west, and which, as he paid particular attention to it, he 
| 


ning an aurora was visible in Philadelphia, consisting of a band of 


light. 

11. On the Popular Theory of an Arctic Basin. Is it true? by the 
Rev. Dr. Scoressy, (Proc. Brit. Assoc., 1853; Athen., 1167.)—The 
reverend gentleman procee led to refute the notion of an Arctic basin, 
and observed that he was fully convinced of the futility of attempting to 
reach the North Pole by water. He believed he had penetrated farther 
into the Arctic Regions than any living man in the world—namely, to a 
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distance of 804 degrees,—and his observations had left no doubt in his 
own wind that the country about the North Pole was one mass of 
stupendous blocks of ice. ‘This opinion, he knew, was not by any 
means the popular one ; but still he had not made his assertion without 
some claim to knowledge on the subject, and he would stake whatever 
reputation he might have as a traveller in those parts on the correctness 
of his statement. He firmly believed, however, that the North Pole 
night be reached by land, and in 1815 he had expressed that opinion 
in a work which he then published. In Edinburgh that opinion had been 
well received, but in England it was ridiculed as a wild and preposter- 
ous notion. Since then, Capt. Penny had undertaken an expedition on 
his plan, and though he had failed in the object of his mission, it was 
owing to circumstances over which he had no control. He (Dr. Scores- 
by) still thought the Pole might be reached. But by water it was, as 
he had said before, who ly impracticable. 

A discussion ensued, in which Mr. Findlay and Dr. poe took part ; 
the latter, after directing attention to the Arctic discoveries of Com- 
mander Inglefield, asserted his belief that it was by sea wage not by land 
that a Polar basin isto be sought. The deeper the water the less ice is 
to be expected,—and a screw yacht might start from England in May, 
and return home in October with an account of a further penetration to 
the northeast anem Spaaberges and Nova Zembla than had as yet 
ever been acc he by any nav igator. 

12. On the ( bensiibation of Coral Formations.——The paper by Prof. 
Horsford referred to on page 357, has recently appeared in a pamphlet 
form, and a copy has been received by the writer from the author. 
The paragraphs from Prof. Horsford’s paper cited in my article in this 
number and the other statements referred to by me, remain in the pam- 
phlet as they were published in the Traveller.—-J. D. D. 

13. Daguerreotypes for the Stereoscope.—The daguerreotype sent 
us by Prof. Barnard, as mentioned on page 350, is a very beautiful 
specimen of the art, besides having the peculiar interest which ad lapis 
it for the stereoscope. ‘There are two admirable pictures, on the same 
plate, at the requisite distance apart for an ordinary stereoscope. 

14. British Association.—The twenty-third meeting of the British 
Association was held at Hull during the week from the 7th of Septem- 
ber last. The meeting for 1854 was appointed to be held at Liverpool. 

15. Clinochlore.—-The crystal of Clinochlore figured on page 436, 
vol. xv, of this Journal, was from the cabinet of William W. Jefferis 
of Westchester, Pennsylvania. 

16. Arago.—-The celebrated philosopher, Arago, died at Paris on 
the « vening of Sunday the second of October. His age was 67 years, 
having been born February 26, 1786, at Estagel in the south of France. 

17. H. E. Strickland._—-We have to announce, with deep regret, the 
death of Mr. H. E. Strickland, who was killed on Wednesday by a rail- 
way train, whilst examining the strata of a railway cutting on the Man- 


chester, Sheffield, and Lincolnshire line. The melane holy saulonh irs 
are thus given in the daily papers.——‘t Mr. Strickland arrived at East 
Retford on Wednesday from Hull, having attended the recent meeting 
of the British Association. He was attached to the Geological Section 


of the Association ; and in pursuance of his practical investigations in 


| 

| 

| 

| 
| 

| 
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that science, he proceeded on Wednesday afternoon to examine the 
strata of the deep cuttings on each side of the Clarbrough Tunnel, about 
four miles distant from Retford. A little after four o’clock, a boy at 
work in the fields observed him standing between the two lines of rails, 
near the mouth of the tunnel, on the Gainsborough side, with a pocket. 
book in his hand, apparently engaged in making notes. At this time, a 


coal train was approaching on the down line,—to avoid which, he 


stepped off the ‘six feet’ on to the up-line ;-—but unhappily he did so 
just at the moment when the Great Northern passenger train was issuing 
from the tunnel. The train dashed upon him,-—and the next instant 


he lav a shattered and shapeless corpse.” 


Mr. Strickland was in the prime of life.——at that age when the prom. 
ise of youth is fast realizing itself. He was born at Righton, in the 
East R ding of Yorkshire, on te 2nd of March, ISL. His father, 
Mr. Henry E. Strickland, of Apperley, in Gloucestershire, was a son 
of the late Sir George Strickland, Bart., of Boynton, in Yorkshire. 
He was a grandson on his mother’s side of the celebrated Dr. Edmund 
Cartwright,—whose name is so indissolublv connected with the manu- 


facturing greatness of Euglan 1onaccount of his invention of the power- 


loom. 
Mr. Strickland’s boyhood was spent under his father’s roof; where 
he was under the private tutelage successively of the three brothers 


Monkhouse,—one of whom is now a Fellow of Queen’s College, Ox- 
ford. From his father’s house he was transferred to the late Dr. 
Arnold,—-—who, prior to his appointment at R yy, took private pupils 
at Laleham, near Staines. He finished his « ‘ation at Oriel College, 
Oxford. 

Although distinguished for his classical knowledge, Mr. Strickland 


had early acquired a taste for natural history pursuits; and after the 


il 
completion of his studies at college he resided with his family at Cra- 
court House, near Evesham, Worcestershire——where he studied minutely 
the geology of the Cotswolds and the Great Valley of the Severn. 


| apers were on geology : but his first el- 


Some of his earliest published | 


fort as an author indicated a taste for the pursuits of his maternal grand- 
father. It appeared in the Mechanics’ Magazine for 1825,--and was 
on the construction of a new wind-gauge. 
In 1835, Mr. Stric!} 

Mr. W. J. Hamilton, M.P..—whe was then secretary to the Geologica 
Society. An account of this i,yey was published, in two volumes 
Svo., by Mr. Hamilton, 1842, under the title ** Researches in Asia 
Minor, Pontus and Armenia.” This tour resulted also in the publica- 


land travelled in Asia Minor, in company with 


tion of several interesting papers on the geology of the districts visited, 
both by Mr. Strickland himself and conjointly with Mr. Hamilton. The 
principal papers published by Mr. Strickland singly were——‘* On the 
Geology of the Thracian Bosphorus.”’—-“* On the Ge sy of the neigh- 
borhood of Smyrna.’’--and ** On the Geology of the Island of Zante.” 
He early devoted his attention to the study of birds; and during this 
journey he gave proof of his ornithological know by adding to the 
list of birds inl biting Europe the Salicaria O elorum. subse- 


quently devoted a large share of his attention to the study of birds :-- 


as his papers in the “ Annals and Magazine of Natural History,” and 
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Sir William Jardine’s “ Contributions to Ornithology” amply testify. 
His principal work, however, on this subject, and the one which will 
give him a place amongst the classical writers on the ornithology of 
this country, is devoted to the history of the Dodo. * * 

Although as a zoologist, ornithology was his strong point, Mr. Strick- 
land had an extensive knowledge of the various classes of organized 
beings. ‘Thus, several of his papers were devoted to accounts of the 
Mollusca, both recent and fossil, in various districts. One of his papers 
at the last meeting of the British Association at Hull was, as our readers 
will see elsewhere, ** On the Peculiarities of a Form of Sponge (Hali- 
chondria saberea.”’) 

Mr. Strickland paid a large share of attention to the terminology of 
natural history,—and was the reporter of a Committee appointed by the 
British Association to consider of the rules by which the nomenclature 
of zoology might be established on a uniform and permanent basis. 
These rules were principally drawn up by him; and they have since 
and have contributed 


their publication been very generally acted on, 
greatly to simplify Natural History nomenclature. 

The general principles of classification could hardly fail to interest a 
mind so discursive as his,——and, accordingly, we find him at various 
times publishing on this subject. * * 

It must be obvious, that the labors to which we have alluded imply 
an immense amount of industry,——but in the midst of all his practical 
investigations Mr. Strickland found time for purely literary work. ‘Thus 
in 1847, he undertook to edit for the Ray Society a work, the collection 
of materials for which of cost Prof. Agassiz many years of labor, en- 
titled ** Bibliographia Zoologie et Geologie.” ‘Three volumes of this 
great work are published,——and the fourth and last is now in the hands 
of the printer. Mr. Strickland’s labor here was not merely that of edit- 
ing——it embraced the contribution of a large mass of additional matter, 
amounting to a third or a fourth of the whole. * * 

On the occurrence of the illness of Dr. Buckland, and his withdrawal 
from the duties of the chair of geology at Oxford,—every one felt the 
propriety of inviting Mr. Strickland to deliver lectures in his place. 
Though young for so important a post, and with a reputation in other 
departments of science, he was found able to sustain the fame of his 
predecessor in this,—and brought to bear with great advantage the stores 
of his varied knowledge upon a science which is always susceptible of 
influence and amplification from t © principles of other departments of 
science, however, distant from it they may at first sight appear.—The 
Reports of the British Association, the Transactions of the Geological 
Society, the papers of the Quarterly Journal of the Geological Society 
of London, and of the London and Edinburgh Philosophical Magazine, 
all testify to Mr. Strickland’s activity as a geologist. 

In several of the geological papers, Mr. Strickland’s name is connect- 
ed with that of Sir R. 1. Murchison :—especially in a work on “ The 
Geology of Cheltenham and its neighborhood.” He assisted Sir Rod- 
erick in preparing for the press his great work on the Silurian system ; 
and the proof-sheets of his new work on Siluria all passed through Mr. 
Strickland’s hands,—-the last of the work having been corrected at Hull. 
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In 1845, Mr. Strickland was married to the second daughter of Sir 
William Jardine, Bart. :—both of whom, with Mr. Strickland’s father 
and mother, survive to lament his premature loss. 

In the above brief sketch we have spoken only of Mr. Strickland’s 
scientific career, but he had moral qualities that endeared him to all 
who knew him. Few came in contact with him who did not recognize 
in him a conscientious, amiable, and excellent man. In him Oxford has 
lost a Professor whom she could ill afford to part with at this time. ‘To 
him, they who hoped for the wider culture of natural science at Oxford 
looked as to one who had the power and the ability to take the lead. 
The scientific societies have lost in him a member who was unwearied 
in his assiduity to carry out their objects in all their purity. His means 
made him independent of his labors ;--and all recognized in his exer- 
tions that love of science and its objects which constitutes the true phi- 
losopher.—Athen., 1853, pp. 1094, 1125. 

18. Annual Report of the Superiniendant of the Coast Survey; 
showing the Progress of that work during the year ending November, 
1851.—We allude again to this Report on the Coast Survey under 
Prof. Bache, to express our pleasure in the improved style in which it 
has been issued. It isa document of great value, in a scientific point 
of view, and deserves good paper, type, and binding, and these it now 
has. ‘The valuable series of plates and sketches, instead of being 
folded into the octavo report make a 4to volume of themselves, which 
is convenient both for use and for their preservation. 

19. Twentieth Annual Report of the Royal Cornwall Polytechnic 
Society, 1852. 108 pp., with tables. Falmouth.——-Contains catalogues 
of plants and animals found at Falmouth, by W. P. Cocks, Esq. ; ob- 
servations on the Harvest in the east part of Cornwall, from 1816 to 
1852, by J. Covers, Esq.: and an Essay on the China Stone and China 
Clays of Cornwall, with a description of some Mechanical Improve- 
ments in the mode of preparation of the latter, by Mr. H. M. Sroxer 

20. The Book of Nature ; an elementary introduction to the sciences 
of Physics, Astronomy, Chemistry, Mineralogy, Geology, Botany, 
Zoology and Physiology ; by Friepricu Scnvepter, Ph. D., Prof. Nat. 
Sci., at Worms, ete. Ist Amer. Edit. with a glossary and other ad- 
ditions and improvements from the second English edition, translate 
from the sixth German edition, by Henry Meptock, F.C.S., director of 
the Mariborough Street Laboratory and School of Practical Chemistry, 
etc. 692 pp. 12mo., illustrated by 697 engravings on wood. Phila- 
delphia, 1853 ; Blanchard and Lea.—This volume, as its title shows, 
covers nearly all the sciences, and embodies a vast amount of inform- 
ation adapted for instruction. No other work that we have seen pre- 
sents the reader with so wide a range of elementary knowledge, with 
so full illustrations, at so cheap a rate. 

21. The Ethnographical Library, conducted by Enwin Morris, Esq. 
Vol. 1. The Native Races of the Indian Archipelago, Papuans; by 
Georce Winpsor Eart, M.R.A.S. 240 pp. 8vo. London, 1853, H. 
Bailliere.——-Mr. Earl is well known as a writer on the Indian Archipel- 
ago and Australia. In this volume he treats of the Papuans of the 
East Indian Islands, describing their features, tribes, manners, s0- 
cial conditions, and implements, and various incidents in their history 
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since known to the whites, besides discussing to some extent the resour- 
ces of the countries they inhabit. ‘The work is illustrated by maps, and 
by sketches on stone of the natives, part of which are colored. The 
subject is to a considerable extent a novel one, and abounds in details 
of interest to the general reader as well as the ethnographer. 

22. Contributions to the Physical Geography of South Eastern 
Asia and Australia; by G. W. Eart. 48 pp. 8vo., withamap. From 
the Journal of the Indian Archipelago, for May 1852. London, H. 
Bailliere.-—-The author briefly describes the general features and struc- 
ture of some of the East India Islands, and their changes of level, but 
without many details by way of evidence, or a full display of precise 
facts in illustration of his subjects. 

23. Report of Progress of the Geological Survey of Illinois; by 
J. G. Norwoop, Geologist ; communicated to the Illinois Legislature, 
at the session in 1853. 13 pp. 8vo., 1853.—This report announces 
the commencement of a Geological Survey of Illinois. ‘The investiga- 
tions promise to be well carried out under the direction and labors of 
Mr. Norwood. The state abounds in mineral products of economical 
value, as beds of iron, coal, mines of lead, building stones, ete. Its 
fossil remains are in vast numbers, and of high interest, and already 
rich collections have been made. 

24. American Handbook of the Daguerreotype, giving the most ap- 
proved and convenient methods for preparing the chemicals and the 
combinations used in the Art, and containing the Daguerreotype, Elec- 
trotype, and various other processes employed in taking Heliographic 
Impressions; by S. D. Humpnrey. 110 pp.12mo. New York, 1853.-- 
Much practical information is embraced in this little work and it will 
be valued by those interested in the art of which it treats. Some of the 


chemistry however requires a revision. 


JourNaL oF THE Unirep Srates Acricuiturat Sociery; Published Quarterly. 
No.1. July, 1853. 160 pp. 8vo. Philadelphia, 1853. ‘ 

Tue Peorte’s Mepicat Gazette edited by John Davis, M.D., Practising Phy- 
sician. Published monthly, $1,00 per annum. \ ol. 1, No. 1, September, 1853, pp. 32. 

Tae American Corron Pianrer ; A Monthly Journal devoted to Improved Plan- 


tation Economy, Manufactures, and the Mechanic Arts; edited by N. PB. Cloud, M.D., 
La Place, Alabama: begun with January, 1853, and issued monthly at $1 per year. 
Ine Mepicat Rerorrer; A Quarterly Journal published under the direction of 
the Chester and Delaware County Medical Society, Pennsylvania. No. 1. Septem- 
ber, 1853. 32 pp. 8vo al | per annum 
Rerort or Britisu Association for 1852. London, 1853 
luzopor Fiscurr of Cassel, Germany.—The large number of expensively illus- 
trated scientific works published by Mr. T. Fischer, leads us to mention his name 
lace. Among the works issued by him are the following :—Dunker and von 


Paiwontographica ; W. O. Weber's Tertiiirflora der niederrheinischen Braun 
formation , Gopperts Beitriige zur Tertiiirflora Schlesiens: A. F. Rémer’s Beit. 


r geol. Kenntniss des nordw. Harzgebirges; F. v. Hagenow’s Bryozoen der Maas 
trichter Kreidebildung ; R. A. Philippi’s Conchylien, with 144 pl; ib. Neue Land 
Siisswasserconchylien, with 44 pl.; ib. Neue See-Conchylien, with 100 pl.; 
Hermannsen’s Indices Generum Malacozoorum Primordia; L. Pfeiffer's Symbole ad 
Histor. Heliceorum: Menke u. Pfeiffer’s Zeits. f. Malacozoologie; L. Pfeitfer'’s Blii- 


ender Cacteen; ib. M mographia Pneumonopomorum viventium, ete. 
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